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PREFACE. 


The  design  of  tlie  present  work  is  to  give  an  account  of 
the  organic  diseases  of  the  kidney*  and  of  those  diseases 
and  disorders  of  which  the  chief  characteristic  is  some 
alteration  of  the  unne. 

The  work  naturally  falls  into  three  parts. 

The  first  part — which  may  be  regarded  as  introductory 
to  the  other  two— is  devoted  to  the  physical  and  chemical 
proj>ertie8  of  the  urine,  and  to  the  various  alterations 
which  it  undergoes  under  different  circumstances  of  health 
and  disease,  in  so  far — and  only  in  so  far — aB  they  seem  to 
have  a  practical  bearing.  The  methods  of  examining  the 
urine  for  clinical  purposes  are  explained ;  and  the  signifi- 
cance of  the  diverse  changes  experienced  by  it  pointed 
out  The  nake<l-eye  and  microscopical  appearances  of 
urinary  deposits  are  described  and  figured,  together  with 
those  of  the  extraneous  matters  which  accidentally  find 
their  way  into  the  urine. 

Of  the  vast  array  of  researches  on  the  composition  of 
the  urine,  and  the  rate  of  excretion  of  its  several  ingre- 
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dients,  accumulated  in  recent  times,  it  has  been  found 
impracticable  to  give  even  an  abstract,  without  greatly 
exceeding  the  limits  of  practical  utility.  It  has  seemed  to 
the  author  more  convenient  to  consign  these  purely  che- 
mical and  physiological  materials  to  separate  treatises,  in 
the  manner  adopted  by  Neubauer  and  Vpgel  and  Dr. 
Parkes, — at  least  provisionally,  that  is,  until  such  time  as 
they  can  be  shown  to  possess  some  clinical  value.  Further, 
these  subjects  are  treated  so  amply  in  the  works  (in  addi* 
tion  to  those  of  the  authors  just  mentioned)  of  Beale, 
Thudichum,  and  Hassall,  that  the  omission  of  them  has 
caused  the  author  little  regret  It  is  hoped,  however,  that 
nothing  has  been  omitted  a  knowledge  of  which  possesses 
any  interest  for  the  actual  practice  of  medicine. 

The  second  part  treats  of  a  group  of  affections  which 
may  be  designated  briefly  as  "xuinary  diseases,"  viz. 
diabetes  insipidus,  diabetes  mellitus,  gravel  and  calculus, 
and  chylous  urine.  In  his  description  of  these  diseases 
(with  the  exception  of  gravel  and  calculus),  the  author  has 
endeavoured  te  present  an  analysis  of  all  the  facts  hitherto 
published  in  relation  te  them,  together  with  those  which 
have  fallen  under  his  own  notica  In  the  chapter  on 
gravel  and  calculus,  prominence  has  been  given  to  the 
medical  treatment,  and  especially  te  the  author's  own  re- 
searches in  this  direction. 

The  organic  diseases  of  the  kidney  form  the  subject  of 
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the  third  and  largest  part  of  tho  work.  The  present 
momeut  is  not  favourable  for  a  lucid  description  of  Dnght'a 
disease  and  its  allies.  Not  only  is  there  a  wide  divergence 
of  opinion  as  to  the  clinical  grouping  of  the  cases,  but 
the  researches  of  the  last  three  years  indicate  a  necessity 
for  a  complete  revision  of  our  previous  notions  regarding 
the  minute  anatomy  and  the  functions  of  the  kidneys. 
The  observatiomt  of  Heule,  and  of  the  numerous  inquirem 
who  have  followed  him,  have  shown  that  the  course  and 
stiiicture  of  the  uriniferoua  tubes  are  far  less  simple  than 
has  been  hitherto  supposed ;  and  the  experiments  of 
Oppler,  Perls,  and  especially  of  Zalesky,  challenge  the 
very  basis  of  the  current  opinion  of  the  functions  of  the 
kidneys,  and  send  uh  back  to  the  older  view,  that  the 
special  ingredients  of  the  urine — urea  and  uric  acid — are 
actually  formed  by  the  kidneys,  and  not  merely  separated 
by  them  from  the  blood.  A  brief  review  of  these  researches 
is  given  in  a  note  at  p.  297,  and  at  p.  359. 

The  less  frequent  affections  of  the  kidney — ^hydrone- 
phrosis, cystic  degeneration,  cancer,  tubercle,  parasites, 
malpositions  and  malformations — are  treated  analytically, 
and  at  considerable  lengtL  The  ejftreme  poverty  of  the 
existing  English  systematic  works  on  these  subjects  seemed 
to  demand  tliis  compensation. 

The  author  has  not  neglected  any  source  of  information 
within  his  reach.    He  is  especially  indebted  to  the  works 
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of  Prout,  Bright,  Ghristison,  Frerichs,  Johnson,  and  Basham, 
and  to  the  more  comprehensive  treatises  of  Bayer,  Eosen- 
stein,  and  Julius  VogeL  A  large  quantity  of  material  has 
also  been  collected  &om  various  English  and  Continental 
serials,  and  especially  from  the  valuable  issues  of  the 
London  Pathological  Society.  Finally,  the  author  is  under 
a  special  debt  of  gratitude  to  Jus  friend  Mr.  Thomas 
•Windsor,  whose  labours  during  the  last  ten  years,  in  con- 
nection with  the  library  of  the  Manchester  Medical  Society, 
have  alone  rendered  it  possiUe  to  write  the  present  work 
in  this  city. 

To  prevent  the  multiplication  of  foot-notes,  the  principal 
references  have  been  placed  at  the  heads  of  the  several 
chapters. 

Manchesteb,  89,  Moslet  Street, 
October,  1866. 
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CHAPTER  T. 

INTRODUCTORY. 


I.-SUMMARY  OF  THE   PROPRRTIRS   AKD  COMPOSITION   OP 
THK  URINE:  ITS  PHYSIOLOGICAL  Ai»D  PATHOLOGICAL 

VARIATION'S. 

Healtht  urine  is  a  clear,  watery,  amber-coloored,  saline 
solution,  generally  acid,  with  a  Hixjcific  gravity  of  about  1020. 
It  contains  a  lur^e  quantity  of  urea ;  and  smaller  quantities  of 
urin  acifit  hippurk  acid,  cTBah'tiej  and  creatmirte.  In  addition  to 
these,  which  are  its  characteristic  constitnents,  the  nrinc 
contains  certain  suline  euhstances,  namely,  rhioruies^  phosphates^ 
and  BulpltateSt  of  which  the  bases  are  toda,  potasJi^  lime,  and 


INTRODUCTORY. 


magnesia ;  also  minute  quoDtities  of  oxalk  and  lacHe  acida, 
ammoma,  pigment  and  othor  sub&tances  which  are  classed  ander 
tlie  head  of  extrarlive  matters. 

All  these  substances  pre-exist  in  the  blood,  and  arc  simply 
separated  therefrom  bj  the  seceniing  action  of  the  kidneys. 

The  average  proportions  of  the  chief  constiincnts  of  the 
mine  may  be  judged  of  by  the  following  table,  which  has  been 
constructed  from  a  large  number  of  the  best  analyses  : — 

Water 954  81 

Solid  matton 4310 


Una 
Cricadd 


ExtractireA 


Creatine,  creatinine 
Anunouia,  hijijiuric  acid 
XoxitiuuD,  liyf^KJX&iilbiue 
Sarcine,     pigmeut,     unaxidizod 
nolpbur  and  pUotiphorua,  mu- 

CUB,  &C.,  Ac. 


21-57 
0-38 


a -53 


/  ChloriDo 


457 

Solpbaric  acid 1*31 

PhoGphoric  add 309 

Potoah 140 

Soda 7  19 

Liwc Oil 

Magnesia OiS 

The  composition  and  physical  properties  of  the  mine  may 
undergo  alterations  from  physiological  and  from  pathological 
causes. 

PhysioJogiral  aJtrrations. —  Tlie  physicAl  properties  of  the 
urine,  and  the  relative  proportion  of  its  inin'^Mlients,  vary 
greatly  under  the  different  conditions  of  healthy  existence. 
Exercise,  rest,  the  quantity  and  quality  of  the  food  and  drink, 
digestion,  fastijig,  sleep,  the  quantity  of  the  cutaneous  trans- 
piration, atmoKplieric  states,  &c.,  react  on  the  urine  ;  and  are, 
BO  to  speak,  reflected  in  its  composition. 

Some  of  the  urinary  constituents  are  derived,  wholly  or  in 
part,  directly  from  the  food.  This  is  especially  tlie  case  with 
the  saline  or  mineral  mntters,  and  the  water.  "When  the  diet 
is  e8j)ecially  rich,  or  especially  poor,  in  any  of  these,  their 
relative  proportions  in  the  urine  rise  or  fall  coi-respondingly. 
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Again,  certain  constitnents  (especially  "water)  have  other 
ways  of  passing  out  of  the  body  than  the  kidneys,  namely,  by 
the  ftkin,  the  lungs,  the  intestines ;  and  if  these  show  any 
unusual  activity  the  composition  of  the  urine  is  necessarily 
affected.  The  greatest  constancy  of  proportion  is  exhibited 
by  the  organic  (nitrogeiiised)  constituents — urea  and  uric  acid, 
Ac. — which  are  derived  fnmi  tlie  disintegration  of  the  tiasucs  ; 
but  even  these  oscillate  not  a  little  with  the  quantity  and 
quality  of  the  food,  and  with  exercise  or  rest  of  the  botly. 
The  reaction,  which  influences  so  iraiwrtantly  the  physical 
properties  of  the  urine,  and  its  capacity  for  holding  in  solution 
certain  ingredients  which  otherwise  tend  io  be  j)i*ccipitAted, 
is  greatly  affected  by  the  digestion  of  food,  and  may  be 
changed  thereby  from  acid  to  alkaline  during  several  hours  in 
the  day. 

Patholofjical  alierations  may  be  distinguihlied  into  gmeral 
and  spenaL  It  is  desirable  to  indicate  these  seimrately; 
though  practically  they  fi'oquently  merge  into  each  otlior. 

Genernl  jmikolofjifnl  alterations  are  those  which  depend  on 
some  general  bodily  disorder,  such  as  fever,  rapid  waste  of  the 
tissues,  aniemia,  Ac.  Alterations  of  this  cbss,  although  of 
great  interest  for  the  elucidation  of  general  pathological 
doctrines,  have  very  little  symptomatic  value ;  and  it  has  not 
been  shown  that  a  particular  knowledge  of  them  in  an  indi- 
vidual case  of  disease,  is  capable  of  furnishing  any  information 
on  diagnosis,  prognosis,  or  treatment-,  which  may  not  be  obtained 
more  easily  and  accnratoly  by  other  means,  namely,  by  physical 
exoaiinulion  of  the  organs,  temperature-measurements,  weigli- 
n^  the  patient,  &c. 

Specml  pathologiml  changes  are: — {a)  thos^  in  which  some 
new  and  unnatural  ingredient  is  mixed  with  the  urine — such 
u  albumen,  sugar,  fat,  cystine,  blood,  pus,  fibrine,  epitbcliul 
cells,  spermatozoa,  &c. ;  {b)  those  in  which  some  constituent  is 
present  in  such  unnatural  propoilion  that  the  circumstance 
forms  a  leading  feature  of  some  particular  disease — as  the 
ozcossivc  quantity  of  water  in  diabetes,  the  excessive  diminu- 
tion of  urea  in  llright's  (liscHsc,  -Sec.  \  (r)  those  in  which  some 
constituent  is  in  on  unnatural  physical  condition — thereby 
producing  or  indicating  a  particular  morbid  state*  as  in  Uie 
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occtiiTenco  of  uric  acid,  oxalate  of  lime  and  earthj  phogph&ten 
Bfi  uriaary  deposiU  or  caiuulons  eont^retiona. 

In  the  present  work,  physiological  and  general  pathological 
changoB  of  the  nrinc  arc  onlj  considered  in  so  far  as  thej 
poflseas  some  practical  interest.  The  special  pathological 
changes,  on  the  other  hand,  are  considered  at  length. 


U— METHODS  OF  EXAMINING  THE  URINE— APPARATUS 

REQUIRED. 


An  examination  or  analysis  of  the  nrine  for  clinical  parpoaes 
is  much  more  restricted  in  its  objects  than  one  which  ia 
designed  for  original  investigations. 

The  object  of  the  former  is  to  ascertain  those  points,  a 
knowledge  of  which,  in  a  particular  case,  is  known  from  pre- 
vious experience  to  throw  a  light  on  the  nature,  course, 
diagnofiijs  prognosis,  or  treatment  of  tlie  disease.  The  object 
of  the  latter  is  to  obtain  new  and  additional  indications  in  tlie 
same  directions ;  it  embi-aces  every  conceivable  inibrmation, 
and  is  consetjuently  indefinitely  elaborate. 

The  subjoined  scheme  is  of  the  former  Idnd,  and  is  suffi- 
ciently simple  to  be  within  reach  of  every  practitioner.  It 
requires  only  an  elementary  knowledge  of  chemistry,  and 
answers  nearly  all  the  requirements  of  actual  practice. 

Tlie  points  requiring  to  be  noted  in  an  examination  of  the 
urine  are — 

1.  The  general  appearance  and  colour;  clearness  or  tur- 

bidity ;    pi^esencc  or  absence    of   deposit,    and    of 
extraneous  impurities. 

2.  Odour. 

3.  Reaction. 

4.  Specific  gravity. 

6.  Presence  or  absence  of  albumen ;  if  present,  an  approxi- 

mative estimate  of  it.s  qnnntity. 
G.  Presence  or  absence  of  sugar:  if  present,  an  estimate 
of  its  quantity. 

7.  An  estimate  of  the  total  quantity  of  urine  in  twenty- 

four  hours. 
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If  tbere  be  a  deposit,  note — 

8.  Its  aggregation  and  coloar:  whether  amorphona  or 
cryBtalline,  light  or  hear}';  raaaner  of  subsideaue 
or  precipitation. 

9.  Solubility  or  insolubility  by  heat ;  solubility  in  nitric 
acid,  in  acetic  acid.  In  liquor  potassiB;  insolubility 
in  both  acids  and  alkalies. 

By  the  Tnicro9coi>e ; — absence  or  preaencxj  of  crystals, 
their  apt>carance  and  form ;  of  epithelial  cells — 
renal  or  extra-renal ;  of  blood  diskE ;  pus  globules ; 
Bperraatozoa ;  fibrinous  cylinders ;  coiifervoid  regeto- 
tions,  tic. 


10. 


Tio.  1  App*ratn»  for  nrino-tcating.  A-  rrtno-gtau— depth.  Sj  tnchoe;  dbmwWr.  1J 
Inch  B  L'riAunutor.  C.  Uurotto,  {jnuluatM  Ln  gnhim.  D.  300-gnlii  niDwaro. 
8.  Stuui  of  urlue-tMta. 

The  apparatus  required  consists  of — 

1.  Three  or  four  urine-glasses.     Fig.  1,  A, 

2.  Litmus  pa(>er. 
3-  UrinomelLT.     B. 
4.  Half-a-dozcn  tcst-tubea. 


5.  Spirit-lamp. 

6.  Nitric  acid. 

7.  Acetic  acid. 

8.  Li'{Uor  potu8sa!. 

9.  Liq.  Ammon.  fort^ 
10.  Drop-tubes  and  Rtirring  roda. 

^?  I  1 1 .  Prepared  copper  solution. 

I    12.  Gradnated  bur«tte.     C. 

i;\  13.  Two-hundred-jTrain  measure. 

S)  ■ 

a    M.  8ix-ounce  ^^duutetl  measure. 

i    15.  Small  flask. 

Tliese  may  be  conveniently  arranp^ed  together  for  use  on  a 
circular  stand  of  two  tiers,  as  represented  at  £.♦ 

A  microscope  is,  of  course,  e^eentially  nece^sai^'.  It  sliould 
be  provided  with  a  first-cliiKs  J-inch  object-glass,  and  an  eye- 
piece to  magnify  not  less  than  2  iO  diameters. 

ni.-EXTRANEOUS  MATTERS  IN  URINE. 

It  ia  important  that  the  student  should  be  familiar  with 
the  appearance  of  certain  extraneous  matters  which  are  apt 
to  find  their  way  into  the  urine  after  emission,  and  be  mis- 
taken for  urinary  deposits. 

CtMonflbi'fs  (see  Fig.  2,  a.)  have  a  flat  limp  appearance,  are 
often  foldeiJ  on  themselves,  usually  with  a  darker-looking  rae- 
dullary  part ;  sometimes  they  jircsent  the  ap|K'aranco  of  nar- 
njw  glasHv  cylinders.  They  vary  in  breadth  from  s^^ns  ^ 
■j-jj*^^  of  an  inch.  Flar-fihrea  (i)  are  jointed  at  intervals,  and 
have  a  round,  solid  appearance.  Their  broken  ends  are  usually 
torn  into  a  brush  of  fibrill®.  When  sharply  bent  they  break 
witli  a  "  green-stick  "  fracture.  Woollen  hairs  (r)  present  the 
appearance  of  hard  cylinders,  with  fine  transverse  markings 
and  sliglit  serrations  along  their  margins.  From  their  elon- 
gate*!  form  and  Eomowliat  similar  diameters  these  three  objects 
arc  liable  to  be  mistaken  for  casts  of  the  uriniferous  tubcs« 

•  ThU  otaud  was  ooDitnictcd  for  roc  by  Mr.  Pnync,  of  the  firm  of  MotterB- 
h«Ad  ftml  l/V,  Mftrket  PUoe,  MAnchraUrr,  from  whom  nmilor  odqs  may  be 
ohiained,  compleUily  farDitibcH,  f>ir  tlie  price  of  £'i  3f.  With  tb«  lUDtl  U 
lupplied  ft  prutl«d  card,  cuutaiaiug  dirvctiuui  for  uriac-tctlitig. 
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The  latter,  however,  are  distinguished  by  their  softer  aspect  and 
lesB  defined  outline,  and  they  ore  never  fibrillatcd  at  their 
extremities. 


Fio.  S^  Kxtranacnu  lUBtters  ftranfl  In  Mrtno.  ri.  Cntton  ftbr«a.  6.  Flue  llbraa. 
e.  Holrn.  d.  Air  biihbloaL  c  Ofl  glohul«L  /.  Wheat  ctnruh.  p.  PoUU)  aUich. 
A.  lUcvHrtAKh  ([TunuJos.    i  1 1.  Vagetabld  timo.    Ir.  Muictilor  fibroi. 

A  few  air  bubbles  {d)  are  generally  retained  beneath  the 
covering-glass  of  the  microscopic  slide,  and  are  apt  to  puzzle 
fltndenta.  If  small,  they  are  si>lierical ;  if  large,  irregularly 
flattened.     They  are  identified  by  their   strong   refraction, 
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deeply-coloured  tliick  borders  and  clear  centres.  Oil  globoles 
(*)  are  sometimes  present  in  urine  as  a  morbid  product,  in_ 
which  case  they  are  always  very  minut«  ;  but  very  often 
accidental  impiu-ities.  They  may  be  derived  from  the  use 
an  oiled  catheter ;  from  milk,  butter,  broths,  and  other  articles 
of  food ;  from  oily  substances  previously  contained  in  the 
insafficicntly  cleansed  bottle  iu  which  the  urine  haa  been  con- 
reyod  for  examination.  Oil  globules  have  a  less  stronj^ly 
marked  outline  than  air-bubblui^;  they  apj^car  flatter,  and 
have  generally  a  distinctly  yellowish  tint. 

Prom  the  gputa  may  be  introduced  portions  of  bread,  meat, 
fresh  vegetables,  afi  well  as  tlie  epithelial  debris  of  the  oral 
cavity  and  air  passages.  Starch  granules  find  their  way  into 
the  urine  from  certain  articles  of  food,  or  the  use  of  tooth 
and  cosmetic  |x>wderii.  Wheat  and  potato  starch  granules 
are  recognised  by  their  concentric  lines  and  hilus  {fg).  Rice 
granules  are  very  minute  cubical  bodies  (A).  If  tlie  granules 
arc  rujitured  by  the  operations  of  cookery  (as  in  bread,  pud- 
dings, gruel,  (fee),  they  can  no  longer  bo  identified  by  their 
forma,  but  a  drop  of  iodine-water  insinuated  beneath  the  cover- 
ing glass  instantly  strikes  a  deep  blue  colour  with  them, 
Fcecal  matters  may  mingle  with  the  urine  by  inadvertence,  or 
they  may  find  their  way  into  the  bladder  through  a  fistulous 
communication  with  the  intestines.  Their  presence  is  recog- 
nised by  the  fcvod-rcmnants  which  they  contain-  At  (i)  and  {k) 
are  rupreseutud  vegetable  tissues  and  muscular  fibres  which 
were  delected  in  the  urine  of  a  paticut  whom  I  saw  with 
Mr.  Jameson  of  Hcywood.  The  urine  was  not  sensibly  faecal 
to  the  smell  j  but  the  discovery  of  these  structures  in  it 
proved  decisively  the  existence  of  a  narrow  communication 
between  the  bowels  and  the  urinary  tract,  and  threw  a  strong 
light  on  an  otherwise  very  obscure  case.  Particles  of  H0i4  and 
sand,  and  other  matters  whidi  may  be  designated  as  dirl^  are 
of  frequent  occurrence.  They  are  dark  shapeless  masses  of 
various  sizes,  and  all  dissimilar.  Any  object  of  undefined 
6hai)e,  of  which  there  arc  none  similar  t4j  itself  in  the  fieldp 
may  almost  with  certainty  bo  act  down  as  dirt. 
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IV.— CHANGES  IN  THE  URINE  ON  KEEPING. 


The  changes  which  take  place  in  urine  after  emission  tCre  a 
frequent  source  of  misapprehension.  Taking  the  reaction  of 
the  urine  as  a  guide,  these  changes  may  he  said  to  take  place 
in  two  opposite  directions,  namely,  towards  excessive  acidity 
on  the  one  hiuid,  and  toward  atkalesccuce  on  the  otlier. 

1.  It  has  bten  found  that  hcullhy  urine,  when  exposed  to 
the  air,  undergoes  a  regular  series  of  spontaneous  changes,  to 
■which  Scherer*  gave  the  name  of  acul  uritwry  femientaium. 
The  main  feature  of  this  process  is  a  progressive  increase  of 
the  acid  reaction.  As  a  consequence  of  this,  there  usually 
occurs,  first,  a  precipitation  of  tlio  amorjihous  urates,  then  of 
uric  acid,  and  often  of  oxalate  of  lime.  Frequently,  likeviise, 
confervoid  vegetations,  either  the  mould  or  sugar  fungus,  make 
their  api»caranc42.  The  acidity  gws  on  steadily  inci*easing  for 
some  four  or  five  days,  sometimes  for  a  week  or  ten  days,  and 
then  begins  to  decline,  as  the  urine  passes  into  a  state  of 
putre£action.  It  now  becomes  opaque  from  the  development 
of  myriads  of  minute  linear  particles  (vibrios)  ;  the  odour  and 
reaction  of  ammonia,  together  with  an  offensive  effluvia  of 
putrescence,  become  perceptible.  The  amoqihous  urate  deposit 
will  now  be  found  changed  into  dark  round  masses  of  urate 
of  ocamonia ;  uric  acid  crystals  give  place  to  bright  prisms  of 
triple  pho8j)hate,  and  an  abundant  sediment  of  amorphous 
phosphate  of  lime  sinks  to  the  bottom  of  the  vessel.  The  con- 
fervoid vegetations  cease  to  grow  "with  the  change  of  reaction  ; 
and  finally  peri&li  as  the  secretion  becomes  fairly  putrid. 

But  matters  do  not  always  pass  thus.  Urines  of  low  specific 
gravity,  or  of  low  acidity,  either  do  not  pass  through  this  cycle 
of  changes  at  all,  or  do  so  in  a  very  imperfect  manner.  Their 
acidity  midergoes  no  appreciable  iucixMi£e ;  and  in  a  day  or 
two,  or  eveu  in  a  few  houi^  they  become  ammoniacal. 

The  incnrascd  acidity  which  occurs  in  the  progress  of  the 
acid  urinary  fermentation  dejwnds  chiefiy  on  the  generation 
of  lactic  acid,  partly  also  on  the  production  of  acetic  acid. 
Schcrcr  believes  that  the  mucus  of  the  bladder  acts  as  a  ferment 

*  Aonalen  d.  CLumie  nat.!  Fbarm.,  Bud  42,  p,  171. 
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on  tho  urinaiy  pi^cnt,  and  tranisforms  it  into  lactic  acid. 
Like  otlicr  ferraentivc  priX'csses,  this  one  is  impeded  or  arrested 
by  alcohol  and  by  boiling ;  also  by  removing  the  ferment  (the 
Tesical  mucus)  by  filtration. 

2.  The  changes  which  take  place  in  an  opposite  direction, 
that  is,  towarilii  alkalescence,  are  nmch  more  prone  to  mislead 
than  those  just  described.  The  transformation  of  urea  into 
carbonate  of  ammonia  (sue  Reaction)  is  a  frequent  source  of 
confusion  in  the  examination  of  the  urine.  Tliis  trunsforma- 
tion  is  brought  about  with  great  rapidity  by  contact  with 
any  decomposing  organic  matter,  especially  by  tho  contact 
of  decomposed  urine.  Tlie  physical  and  chemical  characters 
of  the  secretion  are  then  so  altered,  that  it  is  unfit  for 
clinical  examination,  and  should  invariably  be  rejected,  except 
in  cftKes  where  the  triinsrormution  takes  places  within  the  uri- 
nary passages  and  a  more  natural  specimen  is  therefore  not 
procurable. 

In  conseqncnco  of  these  changes  it  is  desirable  to  examine 
the  urine  within  a  few  houre  of  the  time  of  emission.  Certain  M 
organic  deposits  are  liable  to  be  greatly  altered,  or  altogether  ™ 
destroyed,  by  an  exposure  of  twelve  or  twenty-four  hours,  even 
when  the  more  obvious  characters  of  the  secretion  have  not 
undergone  a  perceptible  change.  Blood  coi-puscles,  renal  epi- 
thelium, renal  casts,  are  very  rapidly  disintegrated,  especially 
if  the  urine  be  of  low  specific  gravity.  On  the  other  hand, 
pus,  pavement  ejnthcliuin,  and  B{>ermatoxoa  resist  much  longer 
without  efTacement  of  their  microscopical  charncters;  and  they 
may  generally  be  recognised  without  difficulty  in  urine  far 
advanced  in  putrefaction. 
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CHAPTER  II. 
PHYSICAL  PROPERTIES  OF  THE  URINE. 


I.— ODOUR. 

The  natnral  odonr  of  healthy  uriue  is  faint  and  pocnliar  ;  it 
may  be  described  as  urinous ;  it  is  due  to  the  presence  of  cer- 
tain volatile  organic  acidH.  The  addition  of  a  mineral  acid 
greatly  int^neities,  and  to  a  certain  extent  modifies,  the  orinons 
odour.  Tlic  sense  of  Bmcll  is  a  rough  test  of  the  presence  of 
ouunonia,  and  of  the  frcHlincfts  of  the  secretion,  or  the  advent 
of  pnti'efrtction.  AMien  urine  ia  alkaline  from  fixed  alkali,  it 
has  a  sweetish  aromatic  odour  like  that  of  the  fresh  urine  of 
the  horse  or  ox.  In  this  way  the  smell  of  the  uriue  comes  to 
be  a  ready  indication  of  its  reaction. 

Certain  drugs  (tuqjentine,  copaiba,  cubebs),  and  certain 
articles  of  foo<i  (asparagus,  garlic)  communicate  peculiar 
odours  to  the  urine  which  lead  to  their  immediate  detection. 
Diabetic  urine  when  fresh  has  a  faint  whey-like  fragrance,  and 
when  fennenting  it  smells  like  sour  milk.  Urine  containing 
blood  or  wmious  discharges  from  the  genital  passages  emits  a 
stale,  offensive  smell,  like  the  washings  of  slightly  tainted 
flesh. 

IL— COLOUR. 

The  colour  of  tlie  urine  in  health  is  a  yellowish  brown.  It 
varies  in  int<^nsity  from  the  palest  straw  to  a  full  nniber.  The 
•tndy  of  urinary  pigments  is  one  of  g^at  inherent  difiiculty ; 
and  it  has  been  rendered  truly  intricate  by  the  multiplication 
of  new  terms  by  successive  investigators,  and  the  confounding 
of  pigments  produced  by  decomposition  with  those  really  pre- 
existing in  tlie  urine.  In  drawing  up  the  following  account,  I 
have  hud  the  advantage  of  pemsing  the  manuscript  of  a  com- 
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prehensive  paper  shortly  to  be  published  by  Dr.  Schunck  of 
this  town,  who  has  mode  urinary  pi^i^mentg  the  subject  of  spe- 
cial study  for  several  years.  Dr.  Schunck  has  placed  the  subject 
in  a  much  clearer  light  than  previous  writers  ;  and  he  has 
kindly  permitted  me  to  use  some  of  his  materials  for  the  pur- 
pose of  the  present  publicatioti. 

The  colouring  matters  encountered  in  the  mine  may  be 
divided  into  four  categories,  viz,  : — 

1,  Normal  pigments  of  healthy  urine. 

2,  Patliological  pigments  due  to  disease. 

3.  Derived  pigments  due  to  decomposition  of  the  normal 

pigments,  or  of  certain  colour-yielding  extractives  of 
the  urine. 

4.  Adventitious  pigments  due  to  admixtures  of  bile, 

blood,  hjematiu,  pua,  &c.,  with  the  urine,  or  to  the 
ftdminiBtnitiou  of  certain  drugs — logwood,  rhubarb, 
senua,  santuniji,  itc. 

1.  NorDial  pigments  of  henUhy  vn'ne. — Dr.  Schunck's  investi- 
gations have  led  him  to  the  c^ncltision  that  the  ordinary  colour 
of  normal  urine  is  due  to  the  presence  of  two  substances  hav- 
ing the  properties  of  extractive  matters.  He  has  succeeded  in 
separating  these  from  one  another,  and  from  the  other  consti- 
tuents of  the  urine.  They  have  then  the  appearance  of  dark 
yellow  syrups,  beiug  quito  amoiiihous  and  deliquesceut,  with  a 
peculiar,  rather  pleasant  (not  urinous)  odtmr  and  a  strong  acid 
reaction  which  proceeds  from  the  presence  of  organic  acids 
i-esulting  from  their  spontaneous  decomposition.  Tlic  dilute 
watery  solutions  of  these  extractives  have  exactly  the  same 
colour  as  urine  itself. 

One  of  these  extractives  is  soluble  in  alcohol  and  ether  aa 
well  as  water.  Its  composition  is  expressed  by  the  formula 
CgjUiiNOsa,  and  does  not  vaiy.  In  a  long  scries  of  experimenta 
made  with  urine  obtained  at  diirureut  times  and  from  different 
places,  Dr.  Schunck  always  found  its  composition  the  same. 
It  is  decomposed  at  a  boiling  temperature,  yielding  a  large 
quantity  of  a  brown  resin  and  volatile  organic  acids.  Its 
watery  solution  becomes  several  dcgi^ees  darker  on  the  addition 
of  sulphuric  or  hydrochloric  acid,  and  a  brown  resinous  sub- 
stance is  gradually  dcjKtsited. 
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The  other  extractive  matter  is  aolnble  in  water  and  alcohol, 
but  not  in  ether.  Its  formula  is  CjsHjjNOjg.  It  need  not  neces- 
fiorily  pre-exist  in  urine  ;  indeed,  Dr.  Sohnnck  is  nearly  certain 
that  it  is  formed  from  the  preceding  during  the  process  of 
preparation. 

2.  PatMogieal  pigmeiits. — The  most  familiar  of  these  is  a 
reddish-pink  pigment  (pur[mrine  of  Bird,  and  uro-erythrine  of 
Heller)  which  makes  its  apjiearance  in  various  febrile  and  other 
complaints.  Purpurine  has  an  intense  affinity  for  uric  acid  and 
the  nratcH,  and  when  the  latter  are  thrown  down  as  a  deposit  it 
communicAtos  to  them  a  bcantifnl  pink  colour.  Purpurino 
abounds  in  the  mine  of  persons  sufFering  from  severe  organic 
diseases,  and  especially  organic  diseases  of  the  liver  ;  it  is  like- 
wise present  in  all  febrile  and  inflammatory  urines.  It  is  said 
to  be  abundant  in  poisoning  by  lead  and  other  metals. 

3.  Derived pitjfiients. — Sohunck  has  shown  that  the  normal 
pigments  of  the  urine  are  extremely  susceptililc  of  decomposition. 
All  strong  alkaline  or  acid  reagents,  and  even  simple  boiling, 
are  sufficient  to  change  them  :  and  there  is  little  doubt  that  a 
considerable  number  of  the  substances  described  by  previous 
writers  as  pigments  pre-existing  in  the  urine,  were,  either  partly 
or  wholly,  products  of  such  decomjxoitions.  Among  these  may 
be  enumerated  the  various  brown  and  bUtckish  remns  of  authors, 
the  melanic  aad  of  Prout,  the  unemaiin  of  Harley,  and  pro- 
bably the  urochrome  of  Thudichum. 

The  discovery  of  indu'an  (or  a  substance  closely  resembling  it) 
as  a  normal  constituent  of  the  urine  by  Sclmnck,  afterwards  con- 
firmed by  Carter,  has  thrown  a  strong  light  on  the  nature  of 
some  of  the  pigments  found  in  urine.  This  substance  does 
not  itself  impart  colour  to  the  secretion,  but  it  yields  by  de- 
composition two  colours  well-k-no^vn  in  the  arts,  viz.,  mligO' 
blue  and  intiujif-red  (uro-glaucine  and  urrhodin  of  Heller). 
Indigo-blue  is  frequently  seen  in  putrescent  urines,  forming 
glistening  bine  shreds  and  films  on  the  sides  of  the  glass  and 
the  snrfaco  of  the  urine.  Occasiionally  it  is  observed  clinically. 
It  was  BO  noticed  by  Front,  who  clearly  indicated  its  natm-c  and 
composition.  It  is  also  probably  identical  with  the  cyanourine 
of  liraconnot.  In  the  highly  ainmoniacal  urine  of  cystitis  I 
liave  seen  on  two  occasions,  the  precipitated  urate  of  ammonia 
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tinted  of  a  l)cautiful  violet  by  indigo-blne.  The  qnantii 
of  iudicun  in  uriiic  varies  Irom  a  mere  troi'e  to  a  consider* 
ftbic  proportioiL  Hitherto  no  clinical  aigDificanoe  hafl  boen 
attached  to  its  variations. 

4.  Adventitious  pigments, — In  jnandice  the  coloaring  matter 
of  the  hile  is  freely  excreted  by  the  kidneys,  and  communicates 
to  the  urine  a  colour  varying  from  a  saffron  yellow  to  a  dark 
olive-green.  Bile-pigment  in  urine  may  be  discovered  by 
placing  a  few  drojw  of  the  secretion  on  a  white  jwwelain 
plute,  with  a  few  drops  of  nitric  acid  in  justapofiition.  The 
two  fluids  ai*e  brought  into  contact  by  inclining  the  plate  ; 
if  bile  be  present,  a  beautiful  play  of  colours — violet,  green, 
and  red — is  observed,  which  pa«Bes  rapidly  away.  Bile- 
pigment  appears  in  the  ui'ine  before  the  skin  is  perceptibly 
discoloured  :  it  also  continues  afler  the  skia  has  attained  ita 
natural  tint;  so  that  its  recognition  is  sometimes  a  nsefiil 
warning  of  impending  jaundice  or  a  verification  of  a  pre- 
existing jaundice.  When  a  urine  containiug  bile  is  kept  for 
some  days,  it  sometimes  changes  to  a  grafis-greeu  colour  &om 
oxidation  of  the  biliarj'  pigment. 

Dr,  IJarley  considci-fl  that  the  presence  of  the  biliary  acids 
in  the  urine  is  characteristic  of  jaundice  from  retention  of  bile, 
as  distinguished  from  jaimdice  arising  from  suppre^ion  of  bile. 
For  the  detection  of  the  biliaiy  acids  he  recommends  that  a 
couple  of  drachms  of  the  urine  be  ^Kjured  into  a  test-tube  with 
a  small  frngmcnt  of  loaf  sugar.  Then  about  half  a  drachm  of 
strong  Bulphurie  acid  kIiouKI  be  Klowly  added,  in  such  a  manner 
that  the  two  fluids  kIuiU  not  mix.  If  biliary  acids  be  present, 
there  will  be  obaen'ed  at  the  line  of  contact  tif  the  acid  and 
urine — after  st^mding  a  icw  niinntcs — a  depp  jfurpt/i  hue.*  In 
a  case  of  long-standing  retention  of  bile  from  compression  of 
the  common  duct  by  a  cancerous  growth  of  the  head  of  the 
pancreas,  which  I  recently  saw  with  Dr.  Henry  Simi>snn,  only 
a  brandy-ivd  colouration  of  the  m*iue  was  produced  by  the  ap- 
plication of  this  test. 

Blood  and  pus  mixed  with  the  nrinc  coramnnicate  to  it  their 
appropriate  colours  (see  II.ematuuu,  iljEMATisuitu  and  Pus 

*  lUrlej  on  Jnuudiee,  p.  61, 
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Certain  mediaml  and  poumous  tfnbstanccs  administered  in- 
temallj  produce  i>ecaliar  alterations  of  colour  in  the  urine. 
Creosote,  and  the  external  application  of  tar  ointment,  have  been 
known  to  produce  a  very  dorky  almost  hUuk  mine.  In  some 
cases  of  this  kind  which  occunx'd  in  Gu}*a  Hospital,  Dr.  Odling 
identified  the  dark  uolonriug  matter  with  indigo-blue,  and  ho 
[lointed  out  the  cIoho  chemical  relatious  between  indigo  and 
crea&ote.*  Marcet,  Prout,  and  Dulk  have  also  dencribed  cases 
in  Tvhich  a  black  colouring  matter  existed  in  the  unne.  In 
patients  taking  gallic  acid  a  dusky  hue  is  communicated  to  the 
urine.  Yogel  records  an  uistanee  of  black  discoloumtion  of 
the   urine    after  poisoning    by  arseniui'cttcd  hydrogen    (see 

llAHATINintlA.) 

Rhubarb  given  internally  colours  the  nrine  a  deep  gamboge- 
yellow,  which  is  changed  to  red  by  the  tkddition  of  ammonia  ; 
Senna  communicates  a  brownish,  and  Iwjwood  a  reddish  tinge 
to  Ujc  urine  when  administcnid  us  infusions.  SaniuiUn  iiu|)arta 
a  conspicuous  red  colour  to  the  urine  if  it  be  alkaline. 


lit— DENSITY  OR  SrEClFIC  GRAVITY. 


The  specific  gravity  of  the  urine  is  estimated  by  means  of  the 
nrinomctcr.  This  instrument  indicates  whether  the  urine  is 
concentrated  or  dilute  :  and  as  the  range  of  health  is  very 
great,  the  density  docs  not  yield  direct  indications  of  disease  ; 
nevertheless  the  information  thus  furnished  is  in  some  cases  of 
great  im{X)rtance,  and  indicates  at  once  the  path  of  further 
research. 

The  usual  range  of  density  in  healthy  urine  extends  from  1015 
to  1025  J  but  it  frequently  mounts  above  or  sinks  below  these 
limits.  Afler  abundant  pototion  on  an  empty  stomach  the  urine 
is  profuse  in  quantity,  clear,  and  dihitc  as  water.  Under  such 
circumstances  the  density  may  ful  I  as  low  as  1 000*6,  and  unnil>ers 
varying  from  1002  to  1008  arc  common.  Co|iiouB  drinking  on 
a  fall  stomach  has  comparatively  little  innnediate  effect  on  the 
flow  of  urine.  Prolonged  fastiiig  renders  the  urine  concentrated. 

•  Bird's  Urinary  DepuuU,  6ib  ed.  p.  8&0. 
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How  high  it  is  possible  for  the  density  to  monnt  in  healthy 
indinilualfl  it  Is  difficult  t-o  say  ;  but  I  have  known  it  as  high 
as  1036.  With  this  very  considerable  ranr^  in  health,  caation 
mnst  he  exercised  in  drawing  inferences  from  any  nnuBnal 
depression  or  elevation  of  the  density  in  disease.  If,  however, 
the  nrino  exhibit  hfll)itnally,  and  cepccially  in  the  morning 
before  breakfast  when  the  orine  is  naturally  concentrated^  a 
density  below  1015,  the  presence  of  albumen  in  it  may  bo 
snspected  ;  if  the  density  persist  at  a  still  lower  point — 
1006  to  1008 — the  existence  of  insipid  diabetes  is  to  be 
apprehended.  After  hysterical  paroxysms  in  women,  afl^r 
similar  attacks  in  men,  and  sometimes  in  the  apoplectic  state, 
the  urine  is  discharged  in  large  quantity  and  of  exceedingly 
low  density. 

On  the  other  hand,  a  density  above  1025,  especially  in 
a  pale,  apparently  dilute  urine,  is  strongly  suspicions  of 
the  presence  of  sugar :  and  the  higher  densities,  from  1035 
to  1050,  belong  almost  entirely  to  sacchaiinc  diabet-ea.-  Yet 
not  exclusively  so  :  the  heaviest  urine  ever  submitted  to 
my  examination,  which  had  a  density  of  1065,  did  not 
contain  a  particle  of  sugar,  but  a  very  largo  quantity  of 
albumen. 

A  high  density  in  a  urine  free  from  sugar  indicates  oon- 
oentration,  and  more  particularly  a  largo  pcr-ccntago  of  urea. 
In  the  febrile  state  there  is  an  absolute  increase  of  urea, 
uric  acid  and  the  sulphates  in  the  urine,  with  a  diminished 
elimination  of  water,  consequently  the  specific  gravity  ranges 
high.  The  urine  has  also  a  high  density  when  there  is 
rapid  wasting  of  the  tissues,  especially  if  there  be  con- 
current sweating  or  diarrhcca,  in  simple  abstinence,  after 
profus<3  perspiration  from  any  cause,  and  after  exc4.'ssive  in- 
gestion of  nitrogcuised  food  without  a  corresponding  use  of 
aqueous  fluids. 

From  the  density  of  the  urine,  a  rough  estimate  may  bo 
formcfi  of  the  per-centnge  of  solid  constitnenta  contained  in 
it ;  and  if  the  quantity  voided  in  twenty-fours  be  known,  the 
daily  excretion  of  what  may  be  called  "  solid  urine"  can  be 
approximatively  ascertained.  Tables  have  been  constructed 
on  an  experimental  basis,  exhibiting  the  quantity  of  bulid 


QUANTITY. 


17 


matters  per  1000  parts  in  QrineB  of  diflferent  specific  gravities; 
and  formula;  have  been  proposed  by  means  of  which  the  same 
remit  can  be  obtained  hj  a  simple  calculation.  Probably  the 
XDOst  accui-ate,  m  well  as  the  simplest,  formula,  is  that  pro- 
posed by  Trapp.  According  to  this,  if  the  two  lost  figures 
of  tlie  ap.  gravity  arc  doubled,  the  quotient  represeiits  the 
amount  of  solid  matters  per  1000.  A  thousand  grains  of 
urine,  sp.  gravity  1020,  would  therefore  contain  40  grains  of 
Bolids. 

This  method  yields  but  rough  approximations.  If  the  urine 
were  a  solution  of  a  single  substance,  or  of  a  number  of  diffe- 
rent substances  in  a  fixed  propt^rtion  to  each  other,  the  rising 
and  falling  density  would  indicate  accurately  the  varying 
strength  of  the  solution;  but  Uio  urine  is  a  fiuid  of  complex 
comi>asition,  and  its  numerous  constituents  vary  every  hour  in 
their  mutual  proportions,  so  that  the  results  obtained  in  this 
way  cannot  be  regarded  as  exact  estimates.  Vogel  took  the 
trouble  to  inquire  what  arc  the  precise  limits  of  error  in  this 
method ;  and  he  assigns  them  as  follows :  in  healthy  urines 
there  is  a  liability  to  error  of  Vjj  <^r  even  4-;  but  in  morbid 
urines,  and  especially  those  of  high  density,  the  range  of  error 
may  reach  }  and  even  i.  AVith  very  multiphed  observations 
UuK  method  cwLainly  yields  results  vt  practical  value :  and  it 
is  the  only  one  which  can  be  used  by  jiractitionen*  generally. 
When  more  accurate  results  are  required,  resort  must  bo  had 
to  the  more  tedious  but  more  exact  method  of  evaporation  to 
diynesa,  and  weighing  the  residue. 

From  a  large  number  of  observations  by  different  physio- 
logists, Dr.  Parkcii  estimates  the  nicjm  discharge  of  solid  urine 
in  healtiiy  men,  between  twenty  and  forty  years  of  age,  living 
on  good  diet,  at  945  grains  ]>er  day. 


IV.— QUAKTITY  OF  THE  URINE. 


Closely  connected  with  tho  specific  gravity,  and  holding  an 
inverse  relation  to  it,  is  the  qnnntity  of  the  urine.  The  mean 
daily  discharge  ranges,  in  licalth,  between  JO  and  M)  flnid 
ounces.    There  are,  however,  considerable  diffeR^nces  between 
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individuals.  The  average  for  some  persona  is  only  35  onnces 
a  day ;  for  others  as  much  as  67  omiccs.  Oscillations  in  the 
same  individual  on  different  days  are  also  very  considerable. 
The  urine  may  mount  to  70  or  60  ounces,  or  sink  to  25  ounces* 
witiiin  the  limits  of  health. 

The  flow  of  urine  is  essentially  regulated  by  the  quantity  of 
fluids  dmnk :  controlled,  however,  in  a  most  important  degree 
by  the  pulmonary  and  cutaneous  exhalation,  and  by  the  call  of 
the  system  for  water  at  the  time.  AVlicu  the  blood  and  tissues 
contain  their  full  complement  of  water,  any  further  pota- 
tion results  in  immediate  diuresis,  whereby  the  superabund- 
ance is  earned  oif.  But  when  tlie  organs  are  craving  for 
more  water,  a  large  quantity  may  be  drunk  without  causing 
diuresis.  The  kidneys  eliminate  water  in  strict  accordance 
with  these  conditions — it  being  an  essential  and  important 
part  of  tlicir  function  to  regulate  the  aqueousness  of  the 
blood.* 

There  is  very  great  irregularity  in  the  flow  of  urine  from 
hour  to  hour  as  the  conditions  of  its  scpanition  vary.  After 
prolonged  fasting  the  urine  may  sink  to  2§  drachms  per  hour; 
during  sleep,  likewise,  the  urine  flows  slowly — at  the  rate  of 
about  half  an  ounce  per  liour ;  but  after  meals  it  rises  to  two 
or  three  ounces ;  and  after  drinking  abundantly  on  an  empty 
stomach  I  have  seen  2GJ  ounces  secreted  in  an  hour;  so  that 
the  stream  of  urine  may  run  85  times  stronger  at  one  time 
than  another !  It  Avould  seem,  indeed,  as  if  the  kidneys 
(in  healtli)  supplied  conditions  of  an  almost  mechanical  nature, 
by  whicli  they  were  euabled  to  Rcj)arate  water  at  an  almost 
unlimited  rate— equal,  at  least,  to  the  capacity  of  the  gastric 
vessels  to  absorb  water. 

"WTieu  the  mode  of  life  is  equable,  and  the  meals  are  taken 
at  reguUir  intervals,  the  quantity  of  urine  secreted  at  different 
periods  of  the  day  and  night  follows  certain  tolerably  regular 
oscillations,  as  is  shown  in  the  following  table,  which  is  a  £ur 
sample  of  a  very  large  number  of  observations : — 

*  The  PXperimeoU  on  which  theae  and  the  remarks  which  follow  are  based, 
are  fnlly  ili:Uil.»i  in  two  pu|>erB  bj  ilie  autlu»r — one  in  the  Meni-tirs  of  the 
Mancb.  Lit.  and  Thil.  Sue,  lti&ii-9  ;  &ud  the  other  in  the  £dinb.  Med. 
Jonriu,  March  aud  April,  18G0. 
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Breakfast  at  Si  dinner  at  2,    Sleep  frmn  U  p.m,  h  7  fl.m. 


1 

^  Tiioe  of  d&y . 

Uonrly  nt«  . 

7-8  JL.H. 

8-© 

9-10 

10-11 

11-12 

13-2P.M.| 

OS.  dr. 
0    d 

oz.  dr. 

I     0 

oz.  dr. 
2    0 

oz.  dr. 

1     4 

oz.  dr.     oa.  dr. 

17      1  a 

• 

Time  of  day . 

2-3  P.M. 

»-4 

4-6 

6-6 

6-7 

7-9 

9-11     11-7  A.M 

Hourly  mte  . 

ox.  dr. 
1     2 

ojE.dr. 
10    0 

07»  dr. 
2     3 

oz.dr. 

a3| 

az.dr. 
2     9 

nz.dr. 

1   4 

oz.  dr,    M.  dr. 
1     0  1     0     4 

A  much  closer  inhight  into  the  vaiying  activity  of  the 
kidneys  is  obtiiinod  by  comparing  the  quantity  of  sofid  urine 
excreted  at  dilFcrent  periods  of  the  day.  Ttic  solid  mattei*8 
are  much  more  cousljuit  in  their  quiuiLity  than  the  volume  of 
tJie  urine,  wliich  is  liable  t^>  be  greatly  affetrted  by  iKjtation, 
pcrApirationi  &c.  The  annexed  table  contains  the  average 
results  of  observations  made  during  seven  daya»  all  consecutive 
except  one.  The  solid  urine  was  calculated  from  the  sp.  gravity 
in  the  manner  explained  in  the  preceding  section : — 


'^r^'^y^J.     "^^IZr^^Z^                    Di,,e.«. 

8-  9  a.m. 

9-10    ., 
10-11     „ 
H-12     „ 
12-  2  P.M. 

29  27 
89-22 

44  34 

45  24 
41  43 

Brwiltfiist  nt  pijcht ;  rttfif-c  nr 
teu,   witb  meat  and  brood 
fuid  butter. 

2-  8  P.M. 

3-  4     „ 

4-  6     „ 

6-  0     ., 

«-  1     .. 

7-  9    .. 

i>-u   „ 

11-   I  A.M. 

S8  09 

as  79 

41-21 
41  09 
4lt(»l 
4744 
37-60 
2S-63 

• 
Dinner  %i  two  :   meat,  pota- 
toes, bread,  cheese,  WuIct. 

(No  solid  food   of   any  fcort 
takuu  alter  dinuer.) 

1-  7  a.m. 

lfi-63 

Hums  of  bli-ep. 

7- 8  a.m. 

17*75 

Prolon^od    fuiing   iu    the 
wukiiig  vUU. 

L    2 


m^ 
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TIic  tiible  fthowa  in  on  interestincj  manner  the  increase  of 
the  renul  excretion  after  meals,  and  its  diniination  during 
fasting  and  sleep.  The  increase  began  \nthin  the  first  hour 
after  breakfast,  and  continued  during  the  succeeding  two  or 
three  hours ;  then  a  diminution  set  in,  and  continued  until  an 
hgur  or  two  after  dinner.  The  efTect  of  dinner  did  not  appear 
until  two  or  three  hours  after  the  meal ;  and  it  reached  it« 
maximum  about  the  fourth  hour.  From  this  period  the 
excretion  steadily  decreased  until  bed-time.  During  sleep  it 
sank  still  lower,  and  reached  its  minimura — being  not  mon3 
than  one-third  of  the  quantity  excreted  during  the  hours  of 
dige»tion. 

All  the  urinary  ingrredients  apj^cared  to  partake  in  the 
increase  after  meals.  The  unia  was  found  more  than  doubled; 
the  uric  acid  more  tlian  trebled ;  the  earthy  and  alkaline  phos- 
phates nearly  doublet!. 

The  table  shows  that  the  vegetative  fimctions  share  to  some 
extent  with  the  animal  in  the  rcjxisc  of  sleep.  Tlie  mean 
hourly  discharge  of  solid  urine  during  the  waking  hours,  on 
the  seven  days  of  the  table,  was  33*14  grains;  while  the 
average  of  the  hours  of  sleep  was  lo'53  grains,  or  less  than 
one  half.  This  difference  is  not,  of  course,  to  be  wholly  attri- 
buted to  the  effect  of  sleep,  inasmuch  as,  under  the  arrange- 
ment of  meals,  during  this  series  of  observations,  the  period 
of  sleep  was  also  a  time  of  fasting.  A  more  exact  estimate  of 
the  elfect  of  sleep  alone  is  obtained  by  comparing  the  urine 
secreted  during  the  hours  of  sleep  with  that  secreted  during 
hotUB  of  combined  waking  and  fasting.  If  we  take  the  two 
last  hours  l>cfore  sleeping  (from  11  to  1),  and  the  first  hour 
after  waking  (Prom  7  to  8),  we  shall  find  that  the  mean  dis- 
charge of  solid  urine  in  these  three  hours  was  23-59  grains 
per  hour,  which  is  one-third  more  than  the  average  of  the 
sleeping  hours. 

In  drawing  practical  conclusions  concerning  any  deviation 
from  the  usual  volume  and  quantity  of  the  urine,  the  fulloniug 
points  should  be  borne  in  mind. 

AVhen  the  urine  is  unusually  sr/inttjj  it  should  be  ascertained, 
before  pronouncing  it  a  morbid  phenomenon,  whether  the 
patient  has  abstained  from  liquids  above  his  habit,  whether 
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water  has  been  eliminated  in  excess  by  some  other  channel,  as 
the  skin  or  bowels.  The  urine  is  always  scanty  in  cirrhosis  of 
the  liver;  in  some  forms  of  Bright's  disease  through  their 
entire  coarse ;  and  in  the  last  stage  of  all  forms ;  in  any  condi- 
tion of  the  heart  which  directly  or  indirectly  causes  passive 
congestion  of  the  renal  veins  whereby  the  circulation  Uirough 
the  kidneys  is  impoded.  In  the  eaily  stage  of  acnCe  Bright's 
disease,  the  urine  is  very  scanty,  sometimes;  approaching  or 
reaching  total  suppression.  The  same  occurs  in  tlie  collapse 
period  of  cliolera.  Partial  or  total  suppression  also  occurs  in 
the  later  stages  of  all  organic  diseases  of  the  kidneys ;  and 
when  any  mechanical  obstacle  obstructs  the  flow  of  urine,  A 
diminution  of  the  urinary  secretion  which  at  all  approaches 
Buppression  is  of  most  serious  consequence,  and  is  soon  followcil 
by  formidable  cerebral  symptoms,  which  bring  life  to  a  tcrmiua- 
tion  unless  speedily  relieved  (see  Uu-ianA). 

The  flow  of  urine  is  abumhnU  wlien  tJie  surface  of  Uie  body 
is  oool ;  also  as  a  direct  and  invariable  consequence  of  potatiou, 
nnless  some  of  the  conditions  already  mentioned  intervene. 

In  disease,  i\\^  nrine  is  discharged  in  exci^ssive  quantity  in 
two  special  maladies — Diabetca  insipidus,  and  diabctt's  racllitus, 
which  will  be  described  in  a  fiitnre  section  ;  also  in  the  middle 
stages  of  atrophic  degeneration  of  the  kidneys.  Temix)rary 
excess  of  urine  occurs  afl^T  hysterical  paroxysms,  and  certain 
other  convulhive  attacks  in  males  and  females.  An  inci'eased 
tension  in  tJie  arterial  system,  as  in  some  cases  of  hyitertrophy 
of  the  left  ventricle,  is  associated  with  increased  Bcuretiou  of 
urine.  It  is  a  curious  circumstance,  tliat  in  scvund  organic 
diseases  of  the  kidneys  in  which  the  renal  snbatance  is  gra^ 
dually  destroyed  (atrophic  Bright's  disca.se,  cystic  degeneration, 
double  hydronephrosis),  the  volume  of  the  urine  is  sometimes 
increased  though  the  solid  matters  arc  diminished.  This 
appears  to  be  an  attempt  on  the  part  of  nature  of  a  <*om- 
pensaliug  character,  to  maintain,  by  excessive  transudation  of 
water,  the  depurating  function  of  the  kidneys  under  failing 
onatomiuil  conditions.  When  at  lengtli  the  destruction  has 
gone  so  far  that  this  kind  of  comjjcusatiun  can  no  longer 
fiuffice,  symptoms  of  fatal  suppression  of  urine  rapidly  buikt- 
Ycac, 
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v.— HEACrrON  OF  THE  ITBIKE. 


There  is  no  property  of  the  mine  of  more  vuried  and  impor- 
tant sijE^ificance  than  it<  reaction.  Therewith  i-s  intimately 
connected  the  production  of  several  kinds  of  urinary  deposits, 
together  with  the  origin,  gixrwth,  and  medical  treatment  of 
gmvel  and  urinary'  calculi. 

The  rcfictiou  of  tlie  urine  is  liable  to  bo  affected  by  t—food^ 
the  eohl  Intfh,  nwffirtftai  suhstaiiffin,  gpnernl  dismsdj  and  drrompo- 
m'Hoti  of  tlie  secretion.  It  is  also  not  only  iui]x>riant  to  distin- 
guish acid  from  alkaline  urine  ;  but  it  is  at  least  equally  so  to 
distinguish  between  alkalescence  from  fixed  alkali  (potash  or 
6oda)  and  alkalescence  from  the  volatile  alkah  (ammonia). 

The  most  convenient  raetliod  of  ascertaining  the  reaction  of 
the  urine  is  by  means  of  blue  and  red  litmus  pa[>er.  Fur  deli- 
cate operations  the  violet-tinte<l  papers  arc  tlie  best  ,-  and  they 
answer  both  for  acid  and  alkaline  tluida — bcinj^  turned  red  by 
the  former  and  blue  by  the  latter.  To  distino^iish  between 
the  volatile  and  fixed  alkali,  the  paper,  after  being  rendered 
blue,  should  be  allowed  to  dry  in  the  oi)en  air.  If  the  bine 
colour  pcrnitit  after  complete  desiccation,  the  alkali  is  fixed  ;  if 
it  disappear,  and  the  orii^^iual  colour  be  ivstored,  the  alkales- 
cence is  due  to  ammonia.  The  smell  of  the  urine  is  also  a 
useful  indication  in  such  cases  (see  p.  11). 

Healthy  urine  is  generally  acid.  Tliis  arises  chiefly  from 
the  presence  of  a  number  of  acid  salts — phosphates  and  urates ; 
partly  also  from  free  acids — lactic,  oxalic,  acetic,  &c.  In  a 
number  of  observations  by  the  present  writer,  it  was  found,  on 
an  average  of  nineteen  days,  that  in  a  healthy  man  it  required 
14-10  grains  of  dried  carbonate  of  soda  to  saturate  the  total 
daily  acidity  of  the  nrine.  Some  days  were  found  throughout 
exhibiting  a  feeble  acidity ;  on  one  of  these  only  5*'J  grains  of 
dried  carbonate  of  soda  were  necc-ssar}'  to  neutralise  the  whole 
acidity.  On  other  days  the  acidity  ruled  high  ;  one  day  the 
acidity  equalled  22'.'i4  grains  of  carbcmate  of  soda. 

The  circumstances  which  modify  the  reaction  of  the  orinc 
may  be  considcre<l  under  the  following  hemlings: — 

1.  Fuod  and  fastiiuj.     Dr.  Bcnce  Jones  was  the  first  to  point 
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mt  that  the  reaction  of  the  oriae  held  a  close  relation  to  the 

ItgcstioQ  of  food.    He  foand,  by  examining  the  urine  at  short 

itervals,  that  a  notable  falling  (»ff  in  its  acidity  took  place 

ter  ft  meal  ;  and  that  in  numbers  of  healthy  persons  the 

orino  l>ecamc  neutral  or  alkaline  for  two  or  three  hours  after 

pbreakfast  and  dinner.    Doubts  have  been  thrown  on  the  con. 

lusions  of  Dr.  Bencc  Jones  by  Vogcl,  Beneke,  Sellers,  and 

^elaraud.    Some  years  ago  I  undertook  a  eeries  of  exjtcriments 

ith  a  view  of  Bubmitting  this  question  to  a  fresh  examina- 

lon.^    TIic  urine  of  a  healtliy  person  was  examined  at  hourly 

sriods  after  a  uieal,  and  its  acidity  or  alkalesceucc  caa*fully 

Ictcrmined  by  volumctrical  analysis.     My  results  coutU'mcd, 

the  fullest  manner,  the  observations  of  Dr.  B.  Jones.     A 

leal,  whether  of  animal,  vegetable,  or  mixed  food,  was  found 

iTariably  to  depress  the  acidity  of  the  urine,  and  in  moat 

istancf.'S  to  rni'ler  it  actually  alkaline.    To  this  movement 

ic  nnme  *»f  alholim  tUe  luny,  for  the  sake  of  brevity,  be 

ipliod.    After  breakfast  the  alkaline  tide  was  found  to  set  in 

•Her  than  after  dinner,  and  ita  duration  was  more  brief.     In 

»rty  minutes  after  brcakHist  there  appeared,  nearly  always, 

senfiible  declension  of  acidity.     The  urine,  however,  never 

Mime  actually  alkaline,  nor  even  neutral,  bo  soon.     During 

le  second  hour  after  brealdast,  the  alkaline  tide  usually  cul- 

cd ;  but  in  about  a  third  of  the  observations  the  point  of 

acidity  was  not  reached  until  the  third  hour.    Then  the 

ide  turned;    durlug  tlie   fourth   hour  tlie  urine  waa  found 

ipidly  ro(!overing  ith  lost  rea(!tion,  and  toward  the  end  of  that 

IC  it  hfid  UHually  regained  ita  previous  acidity.     Thus  for 

four  hours  breakfast  exercised  a  depressing  eflfect  on  tljc 

ty  of  the  urine ;  but  the  secretion  was  uot  actually  alka- 

te  u^mlly  for  more  than  an  hour,  Bometimes  for  two,  and 

rarely  for  three  hours. 

Tlie  efl'ect  of  dinner  was  not  perceptible  until  the  second 

lour  after  the  meal.   During  the  succeeding  throe  hours  (third, 

>urth,  tmd  fifth  hours)  the  alkaliue  tide  ran  in  its  gi-eatest 

^rcngth. .   In  the  third  and  fourth  hours  the  urine  was  always 

[with  two  exceptions)  alkabue,  when  the  meal  had  been  of 

•  8*«  a  piper  hy  the  antlmr,  enttUeil,  "  A  Contribution  io  Urology,"  m  thfl 
tcnoin  ol  tiitr  MuDohMter  Lit.  aud  rbil,  Soc.,  1&6&. 
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mixed  food  or  animal  diet  At  the  end  of  the  sixth  honr  the 
tide  had  generally  turned,  and  the  acid  reaction  been  restored. 
Three  hours  was  the  usual  duration  of  the  alkalescent  state 
afler  dinner;  iiometime«  two  hourH;  more  rarely  four  hours; 
and  on  one  occai^ion  five  hours.  The  amount  of  free  alkali 
discharged  after  dinner  was  generally  ncjirly  double  the  quan- 
tity after  breakfast.  Tliis  was  due,  probably,  simply  U^  the 
fact  that  breakfast  was  a  much  lighter  meal  than  dinner,  and 
its  impression  on  the  system  consequently  less. 

The  alkaline  urine  passed  after  food  owed  its  reaction  to 
fixed  alkali,  and  not  to  ammonia.  It  was  rich  in  alkaline  and 
earthy  phosphates;  on  these  latter,  in  a  basic  state,  depended 
apparently  its  alkaline  reaction.  Sometimes  it  waa  clear  when 
voided,  but  more  commonly  turbid,  fhjm  the  precipitation  of 
eartliy  phosphates. 

Although  the  immedint-e  effect  of  a  meal  wa&  thus  to  depress 
the  acidity  of  the  urine,  the  more  remote  ronsequ^nct  w«£  to 
maintain  and  even  increase  the  acidity.  This  was  seen  moat 
distinctly  when  comparison  was  made  of  the  acidity  of  the 
morning  urine  when  supper  had  been  taken  the  night  before, 
with  that  of  the  morning  urine  when  no  supper  had  been 
taken.  In  the  former  case  the  free  acid  discharged  in  the  hour 
preceding  breakfast  was  enough  to  saturate  0*88  grains  of 
dried  carbontite  of  soda  :  whereas  on  the  mornings  after  sup- 
pei'less  niglits  the  discharge  of  acid  was  only  equal  to  U*51 
grains. 

The  remote  effect  of  animal  food  appeared  considerably 
greater  than  that  of  vegetable  food  :  so  that  u  highly  animal- 
ized  diet  would  tend  in  the  long  run  to  intensily  the  acidity 
of  the  urine — a  conclusion  quite  in  harmony  with  ancient 
opinion. 

Clinically,  the  urine  is  rarely  observed  to  bo  alkaline  after 
food.  For,  although  it  may  be  alkaline  as  it  leaves  the  kidneys 
during  sevcnd  hours  a  day,  after  the  two  principal  meals,  it  is 
mixed  in  the  bladder  wth  acid  urine  secreted  before  and 
after  the  alkalinu  tide,  and  the  whole  product  ejected  by  mic- 
turition is  acid.  It  is  necessary  therefore,  in  order  to  test  the 
effect  of  a  moal,  to  imalyso  the  secretion,  as  it  were,  by  exam- 
ining it  at  hourly  intervals.    It  happens  occasionally,  liuwevcr 
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that  tJie  urine  of  an  ordinary  micturition  ib  the  ifiolatcd  pro- 
duct of  the  alkaline  tido.    I  have  known  even  a  calouloos 

patient,  whose  urine  hahitually  deposited  large  quantities  of 
uric  acid,  to  void  an  alkaline  urine  in  the  forenoon  from  the 
effect  of  breakfaat. 

Dr.  B.  Jones  considered  the  depression  of  the  acidity  of  the 
urine  after  a  meal,  to  depend  on  tlie  withdrawal  of  acid  from 
the  blood  into  the  Btomach  for  the  purposes  of  digestion  ; 
whereby  the  blood  became  for  the  time  less  capable  of  yielding 
acid  to  the  kidneys.  On  the  completion  of  digestion  Uie  ga£tric 
jnicc  was  re-absorbed  with  the  chyle  and  presently  communi- 
cated its  acid  to  the  urine.  An  antagonism  was  thus  supposed 
to  exist  between  the  stomach  and  kidneys  :  when  the  stomach 
was  empty  its  mucous  membrane  was  neutral,  wliile  the  urine 
on  the  contrary  was  highly  acid;  but  when  tlie  stomach  was 
full,  acid  gastric  juice  was  abundantly  poured  out  on  its 
mucous  surface  for  the  purposes  of  digestion,  and  at  the 
Bune  time  the  urine  tended  towards  neutrality  or  alkales- 
cence. 

MTiile  admitting  the  probability  of  some  such  oorrcspcm- 
dence,  I  am  disposed  to  attribute  the  oceurrcnce  of  the  alkaline 
tide  after  meals  to  a  totally  ditl'erent  cause — namely,  to  tlie 
entrance  of  the  newly  digested  food  into  the  blood.  If,  as  is 
believed,  the  normal  alkalescence  of  the  blood  is  due  to  the 
preponderance  of  alkaline  bases  in  all  our  ordinary  articles  of 
food,  a  meal  is  jrro  tanto  a  dose  of  alkali,  and  umst  necessarily, 
fur  a  lime,  ntld  to  the  alkalescence  of  the  blood  ;  and  as  the 
kidneys  have  delegated  to  Lhom  tlie  function  of  regulating  the 
rc.'iition  of  tlic  blood,  the  urine  immedintely  reflt?cts  any  undue 
:i<]iiition  to,  or  subtraction  from,  the  blood's  proper  alkalescence. 
This  hypothesis  is  mainly  supported  by  the  coincidence  of  time 
whiih  eiistfi  between  the  passage  of  the  digested  food  into  the 
blood  and  the  occurrence  of  the  alkaline  tide.  The  gastric 
juice  is  p«jured  into  tlic  stomach  immediakly  after  a  meal,  but 
the  acidity  of  the  urine  does  not  suffer  dcpre.ssiou  for  an  hoar 
or  two  afterwards — not  in  fact  until  the  meal  hua  been  in  great 
part  abKorbed, 

Aft,er  tlie  primary  effect  of  a  meal  has  passed  off,  the  acidity 
of  tiie  urine  slowly  increases  uutil  food  is  taken  again.    The 
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highest  acidity  ia,  therefore,  always  found  after  the  Iodc^ 
fastinjr,  or  just  before  meals.  In  the  early  morning  before 
breakfast,  the  urino  was  always  found  excessively  acid,  and 
deposited  abundance  of  urates  on  cooling.  There  seems,  how- 
ever, a  limit  to  the  increase  of  the  acidity  after  prolonged 
fasting :  Dr.  Bence  Jones  found  that  continuing  to  fast  for 
twelve  hours  beyond  the  usual  time  of  taking  food  did  not 
intensify  the  acidity  of  the  urine. 

2.  Effects  of  Medicines.  Both  mineral  and  vegetable  acids 
when  administered  in  large  quantities  tend  to  raise  the  acidity 
of  the  urine  ;  but  their  effect  is  inconsiderable.  Urine  that  is 
habitually  alkaline  can  certainly  not  be^  rendered  acid  by  the 
internal  administration  of  acids  even  in  ver}'  large  quantities.* 
The  most  powerful  acidificrs  of  Uie  urine  are  probably  free 
carbonic  acid  (Heller)  and  benzoic  acid ;  the  latter  appears 
in  the  urine  as  hippuric  acid. 

Alkaline  substances  have  a  much  more  ix)wcrful  influence ; 
and  it  is  an  easy  matter  to  deprive  the  urine  of  its  acid  re- 
action and  to  render  it  strongly  alkaline  at  pleasure.  This 
effect  ma}'  be  attained  by  the  caustic  and  carbonated  alkalies, 
or  by  the  alkaline  salts  of  a  certain  group  of  vegetable  acids — 
acetic,  tartaric,  citric,  malic,  and  lactic  acids.  The  most  con- 
venient f(jr  the  purpose,  as  well  as  the  least  disturbing  to  the 
digestive  organs,  are  the  bicarbonates  of  |X)tash  and  soda,  and 
the  acetates  and  citrates  of  the  same  bases.  By  the  adminis- 
tration of  these  salts  the  urine  may  be  kept  persistently  alka- 
line for  weeks  and  months  without  detriment  to  the  general 
health.  It  requires  from  300  to  400  grains  of  the  bicarbonate 
of  potash,  and  about  as  much  of  the  acetate  and  citrate,  given 
in  divided  doses  during  the  twenty-four  hours,  to  keep  the  urine 
steadily  alkaline  in  the  adult.  From  numerous  observations 
on  different  individuals,  I  found,  that,  given  in  these  large 
doses,  about  two-thirds  of  the  alkali  ap])eared  in  the  urine  as 
free  carbonate;  while  the  remaining  third  was  expended  in 
neutralising  the  acidity  of  the  urine  and  otherwise  disposed  of. 
The  conversion  of  the  acetates,  citrates,  etc.,  into  carbonates, 
wliich  was  shown  long  since  to  occur  by  Wcihler,  takes  place, 

*  For  further  'mformatioD  on  the  ROtion  of  actdi  on  the  urme,  eee  F&rke^ 
**  On  the  Composition  of  the  Urine,"  p.  145  «(  ieq. 
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ftccording  to  Bnchhotm  and  Magawlcy,  on  the  intestinal  canal, 
and  the  saltfi  in  qnostion  are  tljerefore  absorl>ed  into  the  hlood 
as  carbonatos.  The  bi-carbonates,  acctatos,  and  citrat-cft,  if 
moflfrately  diluted,  were  not  fonnd  to  have  any  tendency  to 
cause  diarrhoea  :  the  tartrates,  on  the  other  hand,  were  always 
fbund  to  occasion  more  or  less  purging. 

The  ba«io  pUosphate  of  soda,  the  common  phosphate  of  Bodo, 
and  borax,  likewise  possess  the  \k>\vgv  of  alitalising  the  urine  ; 
but  their  elfect  is  very  feeble  compared  with  that  of  the  salts 
before-mentioned.  The  common  phosphate  of  sofia,  in  tho 
quantity  of  fi^O  grains,  in  the  twenty-four  honrs,  in  divide<i 
doses,  pnxluoed  u  total  alkalescence  of  the  urine,  only  equal  to 
22  jfrains  of  carlx»nate  of  so<la :  whereas  half  the  quantity 
of  the  acetate  of  potash  produced  an  alkalescence  equal  to  120 
grains  of  carbonate  of  soda:  640  gjains  of  the  basic  phosphate 
of  soda  proiluced  an  alkalescence  equal  to  37  grains  of  car- 
bonate of  soda  :  320  grains  of  borax  gave  an  alkaleftcence  of 
9  graioa  of  carbonate  of  Boda  ;  thiH  last  salt  proved  difficult  of 
toleration  by  the  stomach. 

The  [lower  of  alkalising  the  urine  is  especially  xaluable  in 
the  treatment  of  urinary  gravel  and  calculi ;  and  to  the  chapter 
on  the  solvent  treatment  of  urinnrj'  concretions  I  must  refer 
the  reader  for  further  details  on  the  subject. 

3.  Thr  CoM  Bath.  Duriau*  fonnd  that  the  urine  becarao  in- 
variably alkaline  after  prolonged  immersion  of  the  body  in  a 
bath  at  a  ooldcr  temperuturu  than  that  of  the  body.  Even 
the  addition  of  nitric  acid  to  the  bath  did  not  in  the  IcaHt  alter 
the  result  ;  nor  did  the  addition  of  carbonate  of  potash  cause 
an  increased  alkalescence. 

4.  Omoral  Disease.  Frequent  or  [consistent  alkalescence  of 
the  nrino,  from  fixed  alkali,  is  an  uncommon  condition  in  any 
clriys  of  complaints  :  but  a  series  of  such  eases  have  l)ecn  re- 
corded by  Dr.  Benee  Jonefi,|  and  T  have  observed  a  considerable 
nnmber  myficlf.  Tn  {>er8onH  of  debilitated  constitutions,  in  the 
aufcmic  stale  which  sometimes  follows  subacute  rlieomatism 
and  gout,  in  chlorosis,  atomic  dyspepsia^  chronic  vomiting,  and 
even  in  chronic  phthisis,  I  have  seen  the  urine  present  thla 

•  Archive«Gdufrilea.     \'^^^.      L  187. 
t  ilctl  Ubir.  Trana.     Vol.  xxxr. 
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character.  Generally,  the  alkalescence  came  and  went  capri* 
cionsi}' ;  continuing  for  two  or  three  days,  and  then  disappear- 
ing; but  presently  returning  again.  Sometimes,  however,  the 
nrine  remained  steadily  alkaline  for  many  weeks  withont  in- 
termission. In  one  case  of  this  kind — a  phthisical  patient — 
the  urine  became  acid  on  the  occurrence  of  an  attack  of  erysi- 
pelas of  the  head  and  fiice  :  it  remained  acid  during  tlie  attack, 
and  after  its  subsidence  became  again  alkaline. 

The  cliuical  significance  of  alkaline  urine  from  fixed  alkali  li 
by  no  means  serious ;  it  is  not  asBociat<Hl  with  any  special  morbid 
Btat*;,  but  is  an  occasional  accompaniment  of  debility  and  span- 
emia,  from  whatever  cause  arising.  It  is  to  be  reraembered, 
howcrer,  that  there  is  a  rare  variety  of  urinaxj  calculus  com- 
posed of  phosphate  of  lime,  which  must  be  caused  by  some  snch 
condition  of  urine  as  this.  Individuals  passing  an  alkaline 
urine  are  generally  suitable  subjects  for  a  tonic  and  stimu- 
lating treatment :  and,  if  oLher^\ise  permissible,  excrci&e  in 
the  oj^en  air. 

5.  Aminoniaral  UririB,  Dermnpoaition  of  Urea.  The  impor- 
tance of  distinguishing  between  urine  which  is  alkaline 
from  fixed  alkali,  and  that  whicli  is  alkaline  from  ammonia, 
has  already  been  insisted  on.  The  two  conditions  are  con- 
trasted, not  only  chemically,  but  equally  so  pathologically 
and  clinically. 

Urine  which  is  alkaline  from  fixed  alkali  is  always  secreted 
alkaline  by  tlie  kidneys ;  it  deposits,  if  at  all,  simple  amor- 
phous phosphate  of  lime,  of  whicli  the  pai'ticles  have  no 
tcndaicy  to  accrete  into  gravel  or  calculi ;  it  has  a  sweet 
aromatic  odour;  it  is  jwrfectly  bland  and  innocuous  to  the 
mucous  membrnnes,  and  is  not  associated  with  inflammation  of 
the  urinary  passages. 

Ammonuwai  urine,  on  the  other  hand,  is  only  in  the  rarest 
instances  and  in  the  gravest  circumstances,  secreted  am  moniacal 
by  the  kidneys,  but  usually  becomes  so  by  an  after  change  in 
the  lower  urinary  passages ;  it  deposits  a  mixture  of  the  amor- 
phous phosphate  of  lime  and  trystals  of  the  ainmoniaco- 
magnesian  phosphate :  this  dc[>osit  hss  a  stning  tendency  to 
aggregate  into  masses  or  concretions ;  tlie  urine  has  an  am- 
mouiacal  and  often  an  oflcnsive  putrescent  odour  ;  it  is  highly 
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irritant  to  the  mncons  roembranes,  and  excites  iLflamination  of 
tlicm  if  the  contact  be  long  continued. 

A  urine  alkaline  from  fixed  alkali  reflects  a  state  of  the 
blood  ;  an  ammoniacal  urine  points  to  a  local  affection  of  some 
part  of  the  lower  nrinarr  passages.  Thiu  latter  statement  is, 
however,  not  absolutely  without  exception.  In  two  instances 
(both  cases  of  advanced  Bright's  disease)  I  have  observed  the 
urine  to  be  ammoniacal  as  it  flowed  from  tlie  bladder  without 
any  clinical  or  post-nior if  m  sign  of  inflammation  of  any  part  of 
the  urinary  passages,  or  any  evidence  of  such  delay  in  the 
cvacnation  of  the  urine  as  might  determine  decomi>osition  of 
it  in  the  bladder.  One  of  these  cases  is  referred  to  hereafter 
(sec  BRmHT*a  Dibrase).  Dr.  Graves  (Clin:  Lects.  1,  p.  272) 
gives  also  two  cases,  one  of  continued  fever,  and  the  other  of 
anasarca  and  ascites,  in  which  the  fresh  urine  contained  large 
quantities  of  carbonate  of  ammonia  without  the  least  evidence 
of  decomposition  after  secretion. 

The  mode  in  which  the  nrine  becomes  ammoniacal  from 
decomposition  is  easily  explained.  One  atom  of  urea  with 
two  atoms  of  water,  by  a  simple  re-arrangumeut  of  their 
particles,  become  converted  into  two  atoms  of  carbonate  of 
ammonia:  1  at.  urea  C,H,NA  +  2  HO  =  2  (NH.COj).  This 
cbanjre  is  so  ea.sily  brought  about  Uiat  mere  boiling  of  a 
solution  of  urea  in  distilled  water  is  sufficient  to  effect  it. 
Urea  in  urine  is  decomposed  at  the  ordinarj*  temperature  of  tlje 
air  bj  the  action  of  any  putrescent  substance,  and  by  none 
more  quickly  than  decomposing  urine.  I  have  alitady  re- 
marked on  the  facility  with  which  urine  may  become  am- 
moniacal after  emission  when  it  contains  any  organic  mutt^jr 
—  pus,  blood,  epithelium,  albumen,  etc.  :  also  when  it  is  very 
dilute  and  feebly  acid  or  alkaline. 

If  the  urine  be  wnmoniat^al  when  tmdetl^  this  is  neai'ly  always 
associated  with  inflammation  of  some  part,  of  tlic  urinary 
mucous  membrane — generally  that  of  the  bladder.  Any  con- 
dition which  interferes  with  the  complete  emptying  of  the 
bladder  in  micturition  favours  the  production  of  ammoniacal 
urine.  Consequently,  injuries  to  the  spine  determining  para- 
plegia with  paralysis  of  the  bladder,  obstinate  urethral  strictui'c, 
enlarged   prostate,  calculous  concretions,  morbid  growths  or 
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foreign  bodies  iu  the  bladdur,  are  sooner  or  later  conjplicated 
witli  ammoniacal  nrine.  A  very  dislrea&ing  and  intractable 
elate  of  things  is  thns  brougltt  about.  The  anminniacul  hMg 
of  the  urino  irritutcs  the  mucous  membriuie  and  induces 
cygtitis :  and  the  purnlcnt  Hccretion  thas  Gngendcred  rcacU 
on  the  nrine  and  favours  its  decomposition.  The  two  con- 
ditions luutnally  aggravate  each  other  and  perpetuate  each 
other's  existence  after  the  ori/^inal  cause  has  paseed  away. 
Cystitis  may,  iu  this  way,  porsittt  for  years  after  the  removol 
of  a  stone,  or  the  euro  of  a  stricture,  which  was  its  cniginal 
cause. 

Dr.  Owen  Rocs  bclieres  that  the  arinc  is  sometunes  alk&line 
from  the  secretion  of  an  alkaline  mncus  by  the  mucous  mem- 
brnnc  of  the  bladder.  When  the  mendirane  is  irritated  or 
inflamedf  as  in  j>araplcgia  from  spinal  injuries,  extroversion  of 
the  bladder,  etc.,  the  irritated  mcmbnuie  poure  out^  as  be  be- 
lieves,  so  much  alkaline  mucus  that  the  reaction  of  the  urine 
is  ohaogod  thereby.  Dr.  Roes  fortifies  this  h^-pothesis  by  an 
obeorvatiou  which  he  made  on  a  case  of  &xti\>Yprted  bladder. 
He  says:  "As  is  usually  the  case  in  such  f>enioni>  the  anterior 
portion  of  tlie  bladder  wuh  wanting  ;  so  tliat  the  fundus  of  that 
viscns  covered  by  mucous  membrane  was  projected  forward 
where  the  abilorainal  walls  were  deficient.  The  openings  of  the 
ureters  were  thus  presented  to  view.  The  mucous  membrane  was 
red  and  inflamed  from  exposurei  and  on  alkaline  fluid  was  con- 
stantly discharging  from  its  surface.  To  what  this  alkaline 
flux  amounted  during  the  day  it  was  of  course  impossible  to 
ascertain  ;  but  it  wa:3  more  than  Kuflicieut  to  destroy  the  acidity 
of  the  urine,  which  was  quite  alkaline  after  flowing  over  the 
xncmbinLne.  Thus  a  piece  of  bine  litmus  was  applied  to  the 
openings  of  tiie  ureters,  so  as  to  test  the  urine  immediately  it 
flowed  from  them  ;  the  jmpcr  was  rtddemj^,  indicating  that 
the  urine  was  secreted  of  its  natural  character,  and  with  iti 
ftill  amount  of  acidity.  When,  however,  the  litmus  paper  waft 
applied  about  a  quarter  of  an  inch  below  the  o[KMiing.  so  as  to 
test  the  urine  after  it  liad  passed  over  that  short  distance  of 
mucous  surface,  its  chonu-.ter  was  quite  cthanged  :  it  no  longer 
rctldened  the  blue  litmus  pai>pr,  Inu  on  the  contraty  was  snf- 
ficicntly  alkaline  to  restore  the  blue  colour  to  those  patts  of 
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the  paper  which  had  been  preriously  reddened  by  exposure  to 
the  urino  as  it  eBcaj>ud  fresli  frum  the  ureters."* 

An  op{»ortiniity  ocMjurrcd  to  me  of  repoftting  this  observation 
on  a  patient  with  extroversion  of  the  bladder;  but  I  wufi  not 
able  t-o  Biitiajy  myself  tJiat  tlie  nlkalinity  of  the  exposed  mucous 
membrane  was  not  owing  to  blood-scrnm  or  lymph  wliieh 
oozed  from  the  raw  exeoriatcd  surface,  rather  than  to  any  mu- 
cous secretion  such  as  might  be  yielded  by  a  merely  inflamed 
mucous  membrane. 

The  therapeutical  indications  in  ca;BC8  of  ammoniacal  urine 
from  decomposition  within  the  bladder,  are  clear  enough.  The 
first  object  is  to  remove,  if  possible,  the  imjjedimeut  U)  the 
complete  empiying  of  the  viscus.  In  the  case  of  a  stone  or 
foreign  body  in  U»c  bladder^  and  in  stricture,  this  is  within 
reach  of  gurpcal  ofXiration.  If  the  cause  bo  irremovable,  or  if 
the  aiurnonincal  urine  and  cystitis  persist  after  the  removal  of 
the  ovi^'iual  cause,  all  our  efforts  must  be  directed  to  prevent 
the  Bojotim  in  the  bladder  of  the  stale  remnants  of  mine  after 
micturition  ;  and  this  can  only  be  thoroughly  cfletted  by  wash- 
ing out  the  bladder,  by  means  of  a  double  catheter,  with  a  ])int 
or  two  of  warm  water  once  or  twice  a-day.  There  is  howcvei' 
another  mode  of  washing  out  the  bladder  which  I  have  several 
times  resorted  to  with  advantage  in  a  certain  claes  of  cases, 
more  particularly  in  those  in  which  chronic  cystitis  is  kept  u^ 
by  tiie  aiiimouiacal  state  of  the  urine,  after  the  original  cause 
has  been  removed.  In  these  cases  Die  patients  are  made  i4> 
drink  large  quantities  of  diluents  at  regidatcd  inten-als.  An 
abundant  tiow  of  very  dilute  urine  is  thereby  kept  up  which 
effectually  washes  out  the  bladder  and  gradually  restores  the 
urine  to  tta  natural  Htate. 


*  LcttwrnliuLectanc,  M«d.  TimN  »&d  Gw.  ]Sai. 


CHAPTER   m. 

CHEMICAL  CONSTITUENTS  OF  THE  URINE  AND 
TUEIR  VARIATIONS— INORGANIC  DEPOSITS, 


I.— PRELIMINARY  REMARKS  ON  URINARY  DEPOSITS  JlSV 
THEIR  CI*ASSIFICATION. 

A  VERY  scanty,  light,  clondy  deposit  is  natural  even  to  the 
healthy  nrine  after  standing  some  hours.  This  usually  sinks 
to  the  bottom;  but  occasionally  it  floats  like  a  cloud  about  the 
middle  or  near  the  surface.  It  is  comix>sed  of  epithelial  scales 
(or  remnants  of  them)  from  the  mucous  surfaces  of  the  bladder 
and  nrcthm,  mingled  with  pigmentary  particles  of  uncertain 
source  (see  chap.  iv.).  Of  mucus,  baring  the  usual  glairy  cha- 
racter, there  is  no  visible  trace  in  perfectly  healthy  urine. 

Under  a  variety  of  unnatural  circnmstances  more  abundant 
deposits  or  sediments  occur  in  urine  ;  and  a  knowledf^e  of  thejr 
tlatnre  sometimes  yields  most  important  practical  information. 

Urinary  deposits  are  arranged  in  two  diWsions — Inorganic 
and  Organic, 

Inorganic  dciMisits  include  substances  which,  for  the  most 
part,  exist  naturally  in  the  nrine  in  the  soluble  state ;  but 
which,  owing  to  their  excessive  quantity,  or  a  change  of  reac- 
tion in  the  urine,  or  some  other  circumstance,  are  rendered 
insoluble,  and  thereby  precipitated  in  a  crystalline  or  amor- 
phous condition.  This  division  contains  : — Uric  acid,  the 
amorphous  urates  urates  of  ammonia  and  soda,  oxalate  of  lime, 
ammoniacal  and  caHhy  phosphates,  carbonate  of  lime,  cystine, 
leucine,  and  tyrosine.  All  these  arc  sohtbk  in  mineral  acids  or 
in  alkalies;  and  one  of  them  (the  amorphous  urate)  by  simply 
warming  the  urine. 

Organic  deposits  embrace  all  those  organic  forms,  of  which 
the  proBcnce  alone  in  urine  is  sufficient,  from  their  insolubility, 
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to  determine  their  eobsidence.  They  do  not  belong  in  any  propor- 
tion to  the  healthy  secretion  ;  and  whenever  introduced,  they  are 
merely  suspended  in  it ;  so  that  when  the  urine  is  left  at  rest,  tliey 
IjraviUite  to  the  l>ottom  and  form  a  sediment.  This  grou]*  iu- 
vludes  in  addition  to  the  pigmentary  particles  already  alluded  to, 
epiUielial  cells  from  the  oriniferoua  tubes  or  from  any  part  of 
the  gcnito-urinaiy  |Mis8ages,  casts  or  niouldB  (composed  of  a 
fibrinons  mutter)  of  the  iiriniforous  tubes,  oily  particles,  pus, 
blood,  cancerous  and  tuberculous  debris,  spenuatozoa,  and  con- 
fenroid  growths.  All  these  are  insoluble  in  acids  and  alkalies 
as  applied  in  the  ordinary  examination  of  the  urine. 


11.— UEIC  ACID.     C,oH,N^O.  +  4  Aq. 
{Synvn^m — LiiMic  actd.) 

Uric  acid  exists  in  normal  urine  in  combination  witli  alka- 
line bases  ;  but  under  certain  conditions  it  i&  precipitated  in 
the  free  state,  ajid  forms  a  deposit  of  orange-red  crystals. 

Naked-<tye  charaders. — Tlie  crystalline  nntnre  of  the  deposit 
can  nearly  always  be  recognised  by  the  naked  eye  ;  but  in  rare 
instances  the  crystals  are  so  small  that  they  require  the  micro- 
scope for  their  detection.  Uric  acid  crystals  may  form  a  film 
on  the  top,  or  lie  scattered  as  brilliant  brown  specks  on  the 
sides  of  the  glass,  or  subside  into  a  dense  red  deposit  like 
cayenne  pop|x;r.  The  naked  eye  is  nearly  always  sufficient  to 
identify  uric  acid  with  certainty*,  becauae  no  other  brown  mjs- 
taU  occur  in  urine  as  a  spontaneous  deposit.  When  the 
crystals  are  verj'  minute,  the  deposit  resembles  the  amorphous 
nrate,  but  is  denser,  and  sinks  more  rapidly.  Urine  depositing 
uric  acid  has  commonly  a  rich  yellow  or  orange  colour,  and  is 
invariably  acid. 

Micro-cfiemural  characters. — The  primary  form  of  uric  acid  is 
a  rhombic  prism  or  lozenge,  and  to  some  modification  of  this 
figure  the  protean  dirersitics  of  uric  acid  crystals  may  all  be 
refenx'd.  The  angles  of  the  crystals  are  sometimes  almost 
efiual,  and  then  quadrangular  tables  or  almost  perfect  cubes 
are  obtained  ( Fig.  3,  a  b). 

More  frequently  the  angles  are  rounded  off  (r  <f)  so  as  to 
produce  ovoids  and  barrel  &ha{>e6.    A  still  greater  elongation 
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proJiices  a  rod,  and  when  a  namber  of  these  are  joined  to^thel 
in  a  common  centre,  stars  are  produced.    The  beauty  and  end- 


Pta.  i.   Tho  rirapler  fornifi  of  tirftt  acid  OTtCaU  —  qtudruiinilar  and  ovsl  tableU, 
oiiUm,  alx-flldod  ublM,  lounge  and  iMml-thaped  flgun*. 

less  variety  of  these  stars  are  marvellons,  and  render  them 
sedactive  microscopic  objects  (Figs,  4  and  5). 


Fm.  4.  Stftnof  ario 
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Sometimes  the  rars  extend  only  in  one  direction  aiul  a  fan- 
sliape<l  fignre  is  produced,  or  two  fans  ai-e  joined  in  a  common 
csentre  (Fig.  5). 


Flo.  &.  St&iv  And  a[ilkoa  uf  uric  ftdd. 


Among  the  less  common  varietiea  maybe  mentioned  pointed, 
solid-looking  erystiils  with  a  dark  shading  at  either  end(Fig.  6,ii). 
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When  these  liu  flat  they  hnve  &  totally  different  ajTpcarance, 
and  resemble  prisms  of  the  triple  plioBphate  {b  h).  Other 
forma  are  halbert-8ha[>ed  {e),  sLv-sided  tablet*  (Fig.  3,  0%  Ac, 
The  most  curious  and  varied  forms  of  uric  acid  are  generally 
found  in  albuminous  urines. 

Uric  acid  is  excessively  insolnble.  It  requires  1800  parts  of 
boiling  water  and  15,000  [mrts  of  cold  water  for  solution.  It 
is  insoluble  in  all  dilute  acids,  but  is  decomposed  with  effer- 
vescence by  strong  nitric  acid.  Caustic  alkalies  dissolve  it 
readily,  especially  with  the  aid  of  lieat.  It  dissolves  also  freely 
in  weak  solutions  of  the  carbonates  of  potash  and  soda,  and  in 
solutions  of  borax  and  common  phosphate  of  soda.  It  is  in- 
soluble in  alcohol  and  ether.  It  is  entirely  disaipated  by  a  red 
heat.  Tlie  most  delicate  mode  of  rec^oguising  uric  acid  is  by 
the  mnrcxid  test.  This  is  performed  by  takinjc  a  small  qnan- 
tit}'  of  the  suspected  substance  and  placing  it  on  a  porcelain 
dish  or  a  slip  of  jrlass  :  a  couple  of  dxv\)6  of  strong  nitric  acid 
arc  then  wldcd  and  the  heat  of  the  spirit-lumj>  applied;  the 
uric  acid  dissolves  with  effervescence;  the  heat  is  continued 
until  the  li<iuid  dries  int^  a  yellowish-red  residue.  If  the 
residue  when  cool  is  touched  with  a  rod  dipped  in  canstic 
ammonia,  a  brigrht  violet  hue  (murexid)  is  instantly  developed, 
which  is  perfectly  characteristic. 

Oritjiii  and  ovrH/rmce. — The  quantity  of  uric  acid  in  the 
urine  is  very  minute ;  and  were  it  not  for  its  sparing  solubility 
and  liability  to  be  precipit^^ted  both  before  and  after  emission, 
its  clinical  significance  would  be  very  small.  The  daily  excre- 
tion of  uric  acid  amounts  to  no  more  than  8  or  10  grains. 
Individuals  vary  a  good  deal  in  the  amounts  which  they  habi- 
tually separate.  In  three  healthy  young  students  living  on  a 
similar  diet  and  under  similar  circumstances,  I  found  the  fol- 
lowing numbers  ?— 

No.  1  (mean  of  47  (lays)   ....     6*051  grains. 
„     2  (moauof   £  days)  ...     3-4^2       «, 

„     8  (mean  of   S  tUyii)    ....    0171       „ 

Dr.  Hammond  found  in  his  own  cose  the  daily  average  as 
high  u£  14' 14  grains. 

The  excretion  of  uric  acid  also  presents  oonsideruble  varia- 
tiona  in  Uie  same  individual  from  day  to  day.    The  greatest 
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oscillfttiou  of  this  sort  observed  by  myself,  amountod  to  a 
difference  of  more  than  one-half  on  two  succesaivo  days:  on 
the  first  day  5'45  grains  were  separated,  and  on  the  following 
day  11'7  grains.  It  was  found  that  when  the  mode  of  life  was 
tolerably  uniform,  the  amonnU  separated  in  periods  of  five 
consecQtive  days  varied  only  sliglitiy  from  each  other  ia  the 
same  indindual. 

Tlio  occurrence  of  a  spontaneous  deixisit  of  nric  acid  is  l>y 
no  means  a  sore  indication  of  an  increased  excretion  ;  and  I 
frequently  found  that  those  days  on  which  a  spontaneous 
deposit  occurred,  showed  less  uric  acid  than  those  days  on 
which  no  uric  acid  was  sponUineously  deposits.  The  mean 
daily  quantity  of  uric  acid  separated  in  twelve  days  on  which 
tliere  was  a  deposit,  was  77  grains ;  and  the  mean  of  twenty- 
five  other  days  on  which  no  uric  acid  was  s{>ontaneou&ly  depo- 
sited  wa.s  7';^  j^ruins. 

The  dij^'csstiun  of  food  lias  a  marked  effect  on  the  excretion 
of  uric  acid.  I  foimd  it  increased  after  eating,  not  only  abso- 
lutely, but  also  relatively  to  the  other  solid  matters  of  the 
orinc.  In  the  following  table  the  resnlts  of  seven  days*  obser- 
vations on  the  effect  of  dinner  are  exhibited,  Tlu'ce  periods 
are  chosen  for  comparison,  namely: — 1,  during  the  pitj valence 
of  the  alkaline  tide  which  corresponds  with  the  entrance  of  the 
digest<.'d  food  into  the  blood ;  2,  during  the  subsequent  period 
in  which  the  acidity  of  the  urine  is  restored,  but  the  ett'ect  of 
the  meat  still  continues  to  t>e  ])erceptible  in  the  considcraltle 
quantity  of  solid  matters  separated  by  the  kidneys ;  •  and  8, 
daring  sleep,  which  is  also  a  time  of  fasting. 


Time  of  day. 
(Dinner  at  2  p.m.) 


4'  7  I'M.,  alkaline  tide. 
»-ll  ,,  acidity  reatorod. 
1-  7  A.M.,  UiiDaof  •Iw]!. 


Uric  acid,   per 

lOnn  grains  of 

litiuid  urinu. 


0*40  grunft. 
018      „ 
O-Stf       „ 


Uric  acid  jter 
bonr. 


O'SO  gntina. 
013      „ 
010      .. 


ITric  acid  per 
]0)t  cTrtins  of 
soliu  urine. 

0*83  gminn 
0-31      „ 
0-80      „ 

( 

It  is  seen  that  the  absolute  quantity  hourly  secreted  is  three 
•  Sm  TaUe,  p.  19. 


S8 


INORGANIC  DEPOSITS. 


times  ^jcfltor  during  the  period  of  the  alkaline  tide  tlinn  daring 
theothor  periods ;  its  proportion  to  the  total  solids  is  alno  very 
sensibly  greater.  Even  its  proportion  to  the  wat<?r  of  the  arine 
Ls  greater  than  at  any  other  jxiriod,  though  the  urine  of  sleep 
generally  (under  the  mode  of  life  then  followed)  depoaitod 
amoq)liouB  urates  very  copiously  after  standing  a  few  hours, 
■whercaa  the  urine  of  the  alkaline  tide  never  deposited  urates.* 
It  is  further  seen  from  the  table  Uiat  the  amount  of  uric  acid 
has  no  relation  to  the  de^^e  of  acidity  of  the  urine. 

Profe8S4)r  Ranke  has  showTi  that  neither  sex  nor  age,  nor  the 
height  and  weight  of  the  Ivody,  have  any  decided  relation  to  tlic 
daily  excretion  of  uric  acid.f  The  season  of  tlie  year,  and  tho 
animal  or  vegetable  nature  of  the  food,  have  little  iiitluenoe« 
provided  the  articles  of  diet  are  equally  rich  in  nitrogen.  The 
effect  of  exercise  is  uncertain ;  sometimes  it  increases,  some- 
times  it  diminishes  the  uric  acid.^ 

Paihologimlhjy  it  is  found  tliat  the  daily  excretion  of  nric 
acid  is  markedly  increased  in  the  fcbrihj  sUitc,  in  certain 
diseases  of  the  liver,  and  after  an  attack  of  gout.  On  the 
other  hand,  it  diminishes  during  the  paroxysm  of  gout,  and 
according  to  Ranke,  after  large  doses  of  quinine. 

Uric  acid  is  nearly  related,  both  cliemically  and  ])hysiologi- 
cally,  to  urea.  Uric  acid  yields  in-ea  an  one  of  tlie  products  of 
its  decom(X)8ition,  both  by  artificial  means  in  the  lalraratory 
and  within  tlie  animal  body.  Nevertheless,  the  most  exmrt 
observations  have  failed  to  show  that  there  is  any  inverse 
correspondence  between  the  excretion  of  the  two  substanoos; 
usually  urea  and  uric  acid  increase  and  diminish  together. 

Clinical  iujnificani'B  of  uric  acid. — From  what  has  been 
already  stated,  it  vrill  be  nywlily  conceived  that  the  clinical 
interest  of  uric  acid  has  not  sj  much  to  do  with  the  vm-iu- 
tiouB  of  its  quantity,  whether  absolute  or  relative,  as  with 
its  precipitation  in  the  free  state,  and  the  time  and  place  of 
that  precipitation.  The  circumstances  favourable  to  the  pre- 
cipitation of  free  uric  acid  arc,  on  acid  reaction  of  the  ui-ine. 


*  Tbe  leTon  dnys'  expcnmenU  lierQ  spokm  of  ftre  Uie  kuqg  Mrea  dny* 
ttbicb  ftre  tAbnlkteJ  at  p.  lit. 
■f  lUtike—AaMchviJung  d.  Hamriiure  bvim  Meosctico,  Muuick,  13J8. 
X  See  Parkea  Ou  the  Compositioa  of  the  Unu«,  p.  8S> 
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and  abeyance  of  the  oonditions  which  determine  tlie  precipita- 
tion of  urio  acid  in  combination  (amoqilious  urates) ;  these 
latter  arc  considered  in  the  next  section. 

A  deposit  of  uric  acid  occiirrinj^  some  twelve  or  twentj 
hoon  after  emission  has  no  pathological  sisrnification.  FTealthy 
QTinee  nsnally  deposit  uric  acid  as  a  normal  event  in  the  course 
of  the  acid  nrinaiy  fermentaticm  (see  p.  9).  If  the  deposit 
takes  place  witiiin  ttirce  or  four  hours  after  emis&ion,  the  cir- 
cninBtance  i&  certainly  not  natural ;  but  it  is  not  one  requiring 
special  therapeutical  attention :  it  is  frequently  observed  in 
convalescence  from  febrile  complaints,  et^pecialty  articular 
rheuuiatiara ;  also  in  the  middle  periods  of  chronic  Jiri;?ht's 
disease,  in  chorea,  and  in  certain  tj'pes  of  diabetes* 

But  if  uric  aciid  be  precipitated  before  tlie  urine  cools,  or 
immediately  after,  it  cAunot  fail  to  awaken  apprehensions  that 
a  similar  event  may  t^ke  place  within  some  part  of  the  urinary 
paBBagea,  and  give  rise  to  the  foriuation  of  gravel  and  calculi, 
with  all  their  train  of  painfnl  and  dangerous  consequences.  A 
prophylactic  treatment  is  urgently  called  for  under  snch  cir- 
cumstances, by  which  this  danger  may  be  warded  off.  But  it 
will  be  more  convenient  to  i>08tj)one  the  ftirther  consideration 
of  this  imjwrtant  subject  to  the  sections  which  are  ej^ecially 
devoted  to  the  pathology  and  tat^atmcnt  of  calculous  disorders. 


III.— AMORPHOUS  UBATE8. 

{S^onymi^^morpkcnu  lithatts  ;    urate  of  aittnonia  of  PrvtU  and  JUrd  ; 
uratt  ofmtda  of  Beintt  and  Lekmann;  UutrUioHt  dejxmL) 

J^aked^e  characiers. — The  "amorphous  nrat^"  usually 
oocors  as  a  loose,  ruUdisli,  pulverulent  dejtosit  wholly  devoid 
of  any  approach  to  cr^^stallization.  Its  colour  is  always  deeper 
than  the  urine  from  which  it  falls ;  but  the  colour  varies 
cxireraely  l>oth  in  intensity  and  tint.  It  may  be  fawn,  orange, 
brick-red,  pink,  or  purj>Ii8h.  It  commonly  sinks  soon  and 
completely ;  more  rarely,  especially  in  albuminous  nrines,  the 
]]Tecipitat«  continues  a  long  while  diffused  in  the  urine,  giving 
it  a  milky  appearance.  If  the  precipitation  takes  place  after 
the  urine  has  been  at  rest  in  the  urine-glass,  a  film  or  bloom 
U)tm&  on  the  euiface  and  »des,  which  is  i-eadily  seen  by  m- 
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dining  the  glass  to  one  aide.  By  this  pecnlinrity  the  am<»r- 
phons  urates  way  be  distinguished  from  all  other  urinary 
deposits  by  the  unaided  senjies. 

M kro-e/temical  cJMforters, — Under  the  microscope  the  deposit 
is  found  to  be  composed  of  minute  particles  or  gnmalca, 
coarser  or  finer,  and  more  or  less  opaque,  according  to  the 
closenCES  of  its  aggregation  (see  Fig.  7). 


Via.  7.  AmoTjihous  nmU  doposit. 

By  warming  the  inline,  the  amorphous  urate  disBolvea ;  the 
liglit-colourcd  and  looser  deposits  disappear  with  a  slight  heat, 
but  the  deeper  coloured  and  denser  ones  require  a  more  elevated 
temperature.  As  no  other  urinary  de[>osit  disappears  witli 
simple  heat,  this  circumstance  offers  an  easy  means  of  recogni- 
tion. The  amorf>hous  urate  answers  to  the  mnrexid  test  for 
uric  acid.  It  is  decomposed  by  the  vegetable  and  mineral 
acids  (though  only  slowly  in  the  oold  by  the  former),  and  urio 
acid  crystals  arc  deposited,  which  may  be  recognisotl  under  the 
microscoiK.',  The  urates  dissolve  in  the  canstic  alkalies,  and  in 
solutions  of  the  carbonates  of  potash  and  soda.  They  possess 
an  intense  affinity  fur  the  brown  and  pink  pigments  of  tho 
urine*  which  they  cjirry  down  with  them  when  precipitated ; 
and  the  varied  tints  which  they  jw^jsent  as  deposits  depend  on 
this  circnmstance. 

Tho  cheraitial  com]>osition  of  thi**  deposit  has  been  a  subject 
of  much  dispute.    Front  and  Bird  believed  it  to  be  composed 
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of  nrate  of  ammonia,  and  it  ngnally  passes  under  that  name  in 
tliis  country.  In  Germany  it  is  commonly  considered  to  be 
mainly  composed  of  urate  of  soda.  More  recent  obpervatious 
indicate  that  neither  of  these  views  is  correct ;  it  would  appear 
ratlier  tliat  the  amorphons  urates  have  not  a  fixed  and  conBtant 
comjwsition,  but  vary  considerably  in  different  samples.  In 
all,  however,  nric  acid  is  combined  with  several  bascB — potasb, 
soda,  ammonia,  and  lime;  and  this  is  the  special  chemiciJ 
ctiaracteristic  of  the  do]>08it,  that  it  is  comix>sed  of  mixed 
urates,  Sfjmctimcs  one  base  and  s^^mctimes  another  prepon- 
derates. The  proportion  of  uric  acid  in  the  deposit  is  very 
large,  but  not  constant.  Scherer  found  a  little  over  80  per 
cent.;  Dr.  Bence  Jones  over  90  per  cent.  This  proportion  is 
about  twice  as  much  as  is  necessary  to  form  acid  uraten 
(bi-aratea)  with  the  banes  present ;  so  that  about  one-half  the 
nric  acid  is  loosely  united  with  the  bi-urat-es  to  form  the 
deposit,  which  tlicn'.foro  resembles  in  its  chemical  constitution 
the  qua<iroxaIate  of  potash.  The  loosely  combined  uric  acid 
can  l>e  separated  from  the  associated  bi-urate«  by  siniply  treat- 
ing the  deposit  with  warm  water,  or  by  re|>eatedly  washing  it 
on  a  filter  with  cold  water. 

Dr.  II.  Jones  found  {wtneb  the  most  abundant  base,  next 
nmmniiia,  and  last  soda,  as  the  following  tabic  of  his  analysoa 

shows:* — 

Ut  Aaalysifi.  2nd  Au&lysu. 

Hric  Acid .  .     04-88    .        .        .     filOO 

Potassiiim  .     .       3 -15  3*73 

Ammonium        .        .      1  Sd    .        .  SSG 

Swiium  111  .        .     .       1-87 

ITas.Kall  and  S<.:heror  always  found  lime  in  nnt  inconsiderable 
quimtily.  Dr.  Bence  Jones  succeeded  in  producing  artificially 
exact  counferparta  of  the  amorphous  urates  l>oth  with  potash 
and  soda. 

Tlie  precipitation  of  the  amor|>hous  nrat-ea  depends  on  a 
conjunction  of  the  following  conditions  :  an  ncid  reaction,  low 
temperature,  and  concentration  of  the  urine.  The  occurrence 
of  this  dciK>sit  is  a  sure  sign  of  an  acid  reaction ;  and  the  more 
acid  the  urine,  the  more  liable  is  it  to  deposit  the  amorphous 

*  3«e  h  I'ftpf  r  hj  Dr.  Bence  Joaefi  in  tbe  Joarnal  of  the  CliemicmJ  Sodetj, 
June,  1S62. 
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nrateB.  A  drop  of  acetic  or  nitric  acid  will  frequently  d( 
mine  at  once  the  precipitation  of  the  amorphous  urates  ia 
previously  clear  urine ;  and  when  urine  becomes  BGdimeutary 
after  twelve  or  twenty-four  hours,  this  is  due  to  the  increased 
acidity  produced  by  the  acid  uriuar\'  i'LTnieuttttion.  The  etTect 
of  temperatui'e  is  very  marked  :  and  on  cold  winter  mornings 
the  urine  voided  on  getting  out  of  bed  generally  becomfft 
turbid  from  precipitated  urates  a  few  hours  alter. 

The  araoriihous  urate  defwsit  is  not  a  sign  of  exeesfflve  se- 
cretion of  uric  acid  by  the  kidneys  ;  it  indicates  rather,  that 
its  proportion  to  the  water  of  the  urine  is  excessive.  Urines  of 
a  high  density,  provided  their  reaction  be  acid  and  the  tempe- 
rature low,  Usually  defjosit  urates  in  healthy  persons.  There  is 
this  ditfei-ence  between  the  conditions  favourable  to  the  deposit 
of  free  uric  acid  and  of  the  amorphous  urates — that  a  high 
density  (or  concentration)  favours  tlie  latter,  and  a  low  density 
(or  dilution)  favourer  the  former.  On  a  comj)arison  of  the  den- 
sities of  a  large  number  of  urines,  depositing  respectively  amor- 
phous urates  and  free  uric  acid,  I  found  the  mean  sp.  gravity 
of  the  former  1027  and  of  the  latter  1021.  It  is  familiarly 
observed  that  a  urine  which  throws  down  lithates,  will  bt^n 
to  deposit  free  uric  acid  a  few  hours  ailer,  when  it  hafi  become^ 
qt$oad  uric  acid,  lees  concentratccL 

7'he  clmicul  sitjn^ante  of  a  urate  deposit  can  be  appreciated 
only  after  due  consideration  of  the  above  physictd  and  chemical 
conditions  of  its  occurrence  in  the  physiological  state.  I  have 
already  stated  that  no  conclusion  as  to  excessive  elimination 
of  uric  acid  can  be  dmwn  from  the  occurrence  of  the  urate 
deposit.  It  has  also  been  shown  in  a  previous  page,  that 
during  the  absorption  of  food,  and  the  flow  of  the  alkaline 
tide,  the  excretion  of  uric  acid  is  at  its  maximum,  though  tho 
urine  at  this  period  very  rarely  deiwsits  unites,  owing  to  tho 
depression  or  disappearance  of  its  acidity  ;  and  conversely,  that 
after  long  fasting  the  urine  is  very  apt  to  deposit  urates,  because 
it  is  then  concentrated  and  higlily  acid,  thougli  the  hourly  rate 
of  excretion  of  uric  acid  is  then  at  its  lowest  ebb. 

A  deposit  of  amoqilious  urates  may  be  regarded  as  having 
either  a  physiological  or  a  pathological  signification.  P/it/sio- 
to^kally,  a  urate  deposit  may  be  cxj)ectcd  alter  profuse  sweating, 
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violent  exercise,  prolonged  abstinence  fcom  food  and  drink,  and 
in  oold  weather.  Under  these  circumstances  the  deposit  is 
occasional,  and  it«  colour  usually  pale  fami.  PaUiokgicaUy^  the 
most  common  determining^  cause  of  the  precipitation  of  the 
amorphous  urates  is  the  febrile  state.  Even  a  slight  degree  of 
pyrexia,  as  in  a  commoa  cold,  is  usually  accompanied  with  a 
urate  deposit 

The  frequent  or  constant  occurrence  of  a  lithatc  deposit 
without,  or  with  only  a  feeble  degree  of  pyrexin,  is  a  eii*cum- 
stanec  to  awaken  suspicions  of  some  serious  or^nic  disease ;  but 
the  indication  is  more  general  than  s]>ecial.  Organic  disease  of 
the  limgB,  heart,  lii'cr,  spleen,  or  any  other  part,  attended  with 
emncintion  and  Avaste  of  the  tissue^  is  usually  accompanied 
with  abundant  urate  deposit. 

Functional  derangements  of  the  digestive  organs  are  also 
generally  aca»mpaiiied  by  pale  lithate  deposits  in  the  urine. 
Their  (Mx^urrent'e  depends,  in  many  cases  at  least,  us  Dr.  B. 
Jones  has  indicated,  on  a  connection  between  the  reaction  of 
the  mucous  membrane  of  the  stomach  and  that  of  the  urine 
(see  p.  25). 

Trmfnxenf. — From  w^hat  has  been  stated  of  Uie  determining  con- 
ditions of  the  amorphous  urate  deposit,  it  is  evident  that  it  seldom 
re^iuires  direct  treatment.  Its  indications  ai*e  of  more  service 
in  diagnosis  and  prognosis  than  in  theraiH-'utics.  Sometimes 
the  [lertiistenee  of  a  litliate  deiKjsit  rnx-asions  such  alarm  to  the 
I)atient  that  it  may  serve  a  good  purpose  to  cause  it  to  disappear, 
though  no  really  cunitive  end  may  be  gaijied  thereby.*  This 
is  wisily  and  harmlessly  etfected  by  a  few  two-scruple  doses  of 
citrat<i  of  [xjtash.  "When  this  direct  purpose  is  not  aimed  at, 
the  treatment  must  be  directed  to  the  removal  of  the  condition 
causing  the  deposit. 

IV.— CBY8TALLINE  UKATES. 

Urate  of  soda  and  urate  of  ammonia  are  sometimes  dep08ite<l 
6C|jarately  in  urine,  in  the  crystalline  form,  and  under  circum- 


*  I  bftve  koown  a  phytician  ftQmmone<^  from  London  to  MaDcJiostfr,  ftt  ft 
f^  tit  120  guineas,  Bimplj  oa  occuunt  of  tlie  aUrm  of  a  fcrerUb  juitieui  uiJ 
Lift  &teii(U  cottocriiiDj  a  nmple  amorpbotu  urate  depwiU 
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Btancos  wholly  diflcrent  from  those  which  dctormine  the  preci- 
pitation of  the  ftiuorj)hou8  urnlcs. 

Urah  o/Soth. — Urate  of  so<la  is  familiarly  known  as  a  cotisti- 
tnent  of  grouty  concretions.  "When  the  point  of  a  lancet  in  tbro^t 
into  one  of  the  yellowiBh-white  nodules  eo  common  ou  the  cars  of 
gouty  |)er8ons,  a  whitish  mortar-like  matter  escapes,  which,  under 
the  micro8coj>e,  is  resolved  into  myriads  of  long  delicate  netidles, 
arraTif(cd  in  }>nndlc8  (»r  stars,  or  lying  ncparatcly  (Fig-  8,  a  a). 

The-se  ocicnlar  forms  arc  never  deposited  fiy>()ntnneous.ly  in 
the  nrinc  :  hnt  they  may  be  readily  produced  by  adding  a  little 
liquor  sodflp  to  the  common  amoi-phous  urate,  in  a  watch-j^lass, 
and  allowing  the  solution  so  formed  to  concentrate  by  evapora* 
tion  in  the  air  (Fig.  8,  *  h). 

Urate  of  soda  is  a  comparatively  rare  spontaneous  dcjKJsit  in 
mane.  It  occure,  however,  occa- 
sionally in  gout,  and  in  liio  febrtlo 
state,  e8i>ccially  in  children.  It 
forms  a  whitish  or  yellow  sediment, 
which  sinks  rapidly  ;  it  is  asso- 
ciated with  an  acid  reaction  of  the 
urine,  and  is  frequently,  if  not 
generally,  deposited  in  the  bladder 
before  Uie  emission  of  the  urine. 
In  this  resjiect  it  differs  from  the 
amorphous  unite,  which  is  never 
deposited  until  the  urine  hns 
cooled. 

Under  the  microscope  it  exhibits  irregular,  opaque,  globular 
and  lumpy  masses,  from  which  project  spiny  crystals,  sometimes 
straight,  sometimes  variously  curved  (see  Fig.  9). 

The  occurrence  of  this  deposit  in  the  febrile  complaints  of 
infante  and  children  probably  depends  on  the  urine  being  ex- 
cessively scanty  and  concentrated  and  long  detained  in  the 
bladder.  Its  appearance  in  such  cases  is  tcmijorai'v,  aud  ceases 
on  the  rc-cstablishment  of  the  flow  of  urine.  The  annexed 
drawing  (Fig.  0)  was  made  from  a  depi>sit  voided  bya  little  child 
of  three  years.  The  child  was  suffering  from  severe  infnntile 
remittent^  nud  no  nrinc  had  been  txissed  for  two  days.  Wiile 
I  was  ejfuniining  the  abdomen,  tlie  cliild  cried,  and  the  urine 


I 


^^. 


Fio.  B.  t'rttlo  of  wkIii. 
a  0.  Fr-'in  .t  n-^uty  comTC.itm 

AnldoiiUly  }>rt>i«an.>d  Itv  Jiililiiit* 
liq.  mkIw  til  the  biiiurplioun  iirnlc 
depodt 
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Flu.  9.  Hed^e-bug  cnrsUlii  of 
urate  of  audft,  ApoulAiiaouily 
dovuflltod  from  tho  uriuo  uf  * 


begftn  to  flow.  The  first  portions  were  turbid  and  of  a  gam- 
boge yellow  colour,  and  contained  the  spiny  masses  here 
delineated  ;  after  about  an  ounce  of 
tills  had  come  away,  several  ounces 
of  clear  high-coloured  acid  urine 
followed. 

CUaicaUy^  this  deposit  derives  its 
chief  importance  from  the  rimnm- 
stance  that  it  is  precipitated  within 
the  urinary  passagea.  The  spiny 
crystals  irritate  the  mucous  mem- 
brane of  the  bladder  or  urethra  ;  and 
the  latter  canal  may  even  be  blocked 
up  by  impaction  of  mas&ea  of  the  de- 
posit.   It  may  also  form  a  nucleus 

ar«3und  which  calculous  matter  may  hereafter  ajijofrepatc.  The 
gi-eat  a)mpan4tive  freqaency  of  vesical  calculi  in  children  is 
not  improbably  owing  to  the  occurrence  of  thia  deposit  in  the 
numeix)us  fugitive  febrile  attacks  to  which  children  are  subject. 

Urate  iff  amtfwnia. — When  urine  becomes  strongly  ammo- 
niacal,  it  is  liable  to  precipitate  urate  of  ammonia*  in  addition 
to  the  mixed  phosphates  which  are  necessarily  deposited  under 
those  circumstances.  The  urate  uf  ammonia  has  usually  a  dense 
white  cohnir  ;  but  1  have  known  it  jk>sscss  a  beautiful  violet  hue. 

Two  forms  are  seen  under  tlie  microscoix;.  The  moat  com- 
mon are  spheres  and  globular  masses, 
which  appear  almost  black  by  trans- 
mitted light,  owing  to  their  opacity 
(see  Fig.  10,  a).  These  spheres  are 
easily  obtained  by  leaving  a  urine 
containing  the  amorphous  urate  to 
stand  in  the  air  until  it  becomes 
ammoniacal.  The  second  form(^) 
occurs  as  very  minute  slender  dumb- 
bells :  these  generally  lie  singly  ;  or 
two  lie  athwart-  each  other  so  as  to 
form  a  cross  ;  or  three  are  united  so 
as  to  form  a  rosette.  They  be- 
come coarser  and  larger  with  age.    This  deposit  has  uo  eiKX'ial 


FiQ.  10.   Umla  of  AmtnoaU  ipnii' 
tftnomiNly  iluiaMlto'l     a    Splwr 
KOil   ifloliuUr  nuutKs  ;  b,  I>uiti 
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rlinical  sujnijiffmce ;  its  occarrcncc  is  merely  an  incident  in 
ammoniacal  JocomiKwition  of  the  urine.  It  is  a  frvquent  inure- 
dient  of  tbo  8ec<.>ndary  phosphatic  crust  which  invests  urinury 
calculi  in  the  later  [jerioJs  of  their  growth  (see  nBOUTHiASlfi). 


v.— OXALATE  OF  LIME. 
{(heahtria  ;  oxalic  tMcid  diathetit.) 

Xaktd^tje  characters. — A  deposit  of  oxalate  of  lime  is  usually 
very  scanty,  and  looka  like  a  Blight  cloud  of  mucus.  Owing  to 
thin,  and  its  coluurles&neHS,  it  seldom  attracts  the  attention  of 
a  patient.  If,  however,  the  urine  be  transferred  into  a  urine- 
glasfl  immediately  after  emission,  as  is  usually  practised  in  hoe- 
pit-al  wanls,  the  following  appearances  are  produced,  which  are 
sufficiently  chHracteristic  to  enable  the  observer  to  recognise 
the  deposit  w^ith  certain^  by  the  unaided  eye.  The  sides  of 
the  glass  are  seen  to  be  traversed  by  numerous  very  fine  lines, 
running  in  bandsj  transversely  or  obliquely,  giving  an  appear* 
ance  as  if  the  glass  were  finely  scratched.  This  uppearanee  is 
due  to  the  crystal tisation  of  the  oxalate  on  the  fine  lines  or 
inequalities  left  after  cleaning  the  glass  by  towelling.  The 
subsided  portion  is  e(iunlly  peculiar ;  it  consists  of  two  parts 
— a  soft  pale-gi'ey  nuicous-like  sediment  occupying  the  bottom 
of  the  vessel,  and  overlying  this  a  snow-whito  denser  layer  with 
an  undulating  but  sharply  limited  sniface.  The  only  other 
substance  which  crystallises  in  lines  on  the  sides  of  the  glass  ii 
uric  acid :  this  is  easily  disci'iminated  by  the  gniat4sr  coarseness 
of  the  lines  and  their  more  or  less  brown  colour. 

Micro-c/ieniu-ai  characters, — Oxalate  of  lime  occurs  in  very 
minute  crystals,  the  largest  only  appearing  to  the  naked  eye  as 
sparkling  points.  Two  forms  are  mot  with.  The  most  common 
are  octaliedra,  greatly  shortened,  or  flattened,  in  one  direction. 
The  crystals  present  different  apjjearances  according  to  the  side 
on  which  they  lie.  Commonly  they  rust  on  their  short  axis, 
and  appear  a-s  Bqimros  crtis-sed  diiigfrtially  by  a  pair  of  lines 
(Fig.  II,  fl).  As  they  roll  over  in  the  field  of  the  microscope, 
they  assume  various  forms — lengthened,  pointed  odahedra, 
crossed  parallelograms,  &c.  {b  c).  SomctimDS  half-cirstals  arc 
seen — four-sided  pyramids  on  a  square  base  {(i);  and  somo- 
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times  two  such  pyminidR,  instcjul  of  bcinj^  nnitcd  by  their  bases 
to  form  the  ordinary  octahedron,  are  separated  by  a  sliort 
square  prism  (*).  The  second  form  of  oxalate  of  lime  is  that 
of  dmnb-bclls  and  minute  ovoids  and  circles  {fg).  The  diffe- 
rent appearances  are  produced  by  the  different  postures  assumed 
by  U»e  objects;  and  as  they  roll  over  lu  the  field  of  the  micro- 
scope tlie  dumb-bell  is  seen  to  change  to  an  ovoid  or  circle,  and 
vtraA,  Their  real  shape  is  that  of  an  oval  or  circular 
with  rounded  margins,  and  a  depression  in  the  centre  on 
tither  face- 


T\Q.  11.  OxaUCo  tA  Umo— ocinbwini  iumI  domb-lieUa,  <rf  nrioiu  formi,  sod  In 
ritriuuii  pUHitloni. 


The  dnrab-l)elU  arc  identical  in  composition  with  the  octa- 
;dnL     Dr.  Bird,  in  his  later  editions,  expressed  a  doubt  on 
j>cant,  on  the  p^round  of  tlieir  different  behariour  with 
?d  light.     Dr.  Thudichum,  who  investigated  the  matter 
I,  has,  however,  shown  that  the  octahedra  have  a  jKilaria- 
power  equally  with  the  dumb-bells,  and  that  there  is  no 
m  to  consider  them  as  differing  in  chemical  composition. 
The  precipitation  of  oxalate  of  lime  as  dunil^bells  depends 
on  Bomo  physical  condition  which  interferes  with  the  ordinary 
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crystAllisation.  Very  freqnentlj  urine  de|>08iting  dnmb-helre 
contains  little  inaases  of  viscid  mucua;  and  it  scorns  probable 
that  a  certain  viscidity  of  the  urine  is  easential  to  this  globular 
precipitation.* 

Oxjilate  of  lime  is  insoluble  in  aloohol,  ether,  water,  and  the 
vegetable  acids  ;  but  it  dissolves  readily  in  the  mineral  acids. 
The  urine  depositing  it  is  usually  high-coloured  and  acid  ;  veiy 
rarely  neutral  or  faintly  alkaline;  and  never,  so  far  as  I  have 
seen,  freely  alkaline.  Oxalhte  of  lime  is  often  conjoined  with 
uric  acid  and  the  amorphous  urates :  much  more  rarely  with 
the  stellar  phosphate  of  lime. 

Produciion  and  occurrence.  —  Tlie  firequent  occurrence  of 
oxalic  acid  in  the  urine  cannot  be  a  matter  of  surprise  when  it 
is  remembered  that  it  diifers  from  carbonic  acid — one  of  the 
chief  final  products  of  the  disintegration  of  the  tissues — only 
in  jwssessing  half  au  atom  less  of  oxygexL  It  constitutes  pro- 
bably one  of  the  penultimate  stages  in  the  series  of  decompo- 
sitions through  which  the  effete  tissues  pass  preparatory  to 
their  final  exit  from  the  body,  A  large  number  of  substances 
which  occur  in  the  body  (uric  acid,  creatin,  fats,  starch,  sugar, 
&c.)  can  be  niarle  to  yield  oxalic  acid  in  the  laboratory  ;  and  it 
is  highly  probable  that  a  similar  change  occurs  in  the  living 
economy.  With  regard  to  uric  acid  this  has  been  positively 
ascertained  by  Wohler;  and  Dr.  Garrod  has  succeeded  in 
showing  that  oxalic  acid  is  present,  sometimes  at  least,  in  the 
blood. 

It  is  therefore  easy  to  underst4ind  how  oxalic  acid  should 
exist  in  urine ;  also  that  it  may  be  pai-tly  derived  from  the 
blood  and  appear  in  the  urine  at  the  moment  of  secretion,  and 
partly  be  produced  after  the  urine  is  secreted  by  conversion 
from  uric  acid.  Dr.  Owen  Rocs  has  nevertheless  expressed  his 
strong  disbelief  in  tlie  existence  of  oxalate  of  lime  in  the  blood, 
apparently  on  the  ground  of  the  chemical  difficulty  in  conceiv- 
ing thiit  oxalate  of  lime,  from  it«  iuhulubility,  could  exist  dis- 
solved in  the  blood ;  he  coutcuds  that  all  the  oxulute  of  lime 

*  The  precifutation  of  carbonnte  of  lime  in  ppherm  ami  close  duitib-belli  in 
tbe  rUcid  uriiiu  of  tlie  horse  ts  ui  example  uf  the  name  klod.  Mr.  Kainej  hu 
bbowD  a  much  wider  apjilimlioD  of  the  aaiuc  jirincit^le  in  the  CAleiticaUoos 
which  Uke  ilnoo  miiiiralljr  in  ibe  bard  tiwutd  uf  the  body.  Sec  Med. -Chit. 
EcT.,  vol.  XX.  p.  451. 
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found  in  urine  is  produced  from  uric  acid  after  Beparation 
from  tlie  blood.*  These  theorutical  objections,  however,  do 
not  avail  aguiost  the  positive  fact,  that  oxalic  acid  and  its  coin- 
pounds,  even  the  insoluble  oxalate  of  lime,  pa8B  through  the 
blood  into  the  urine  when  introduced  into  the  Btomach. 
Wohler  found  that  oxalic  acid  given  to  dogs  causetl  oxnlate  of 
lime  lo  appear  in  the  urine.  Piotrowsky  confirmed  these  re- 
sults by  experiments  on  himself.  He  took,  in  <lividcd  doses, 
from  80  to  100  grains  of  oxalic  acid  in  the  course  of  about  six 
hours,  and  found  that  from  8  to  H  per  cent,  appeared  in  the 
urine  as  oxalate  of  lime,  maed  with  a  little  alkaline  oxalate. 
Similar  results  were  obtained  with  the  oxalate  of  soda.  When 
the  insoluble  oxalate  of  lime  was  taken  in  the  same  doses,  rery 
much  less  of  it  appeared  in  the  urine ;  still,  about  IJ  per  cent, 
could  be  recovercd.| 

Clinical  ^iffnificmice. —  Distinction  must  be  made  between 
slight  occasional  deposits,  and  large  quantities  occurring  per- 
sistently. In  the  former  case,  it  cannot  be  said  positively  that 
liietti  is  any  departure  from  the  normal  state,  seeing  that  oxalic 
acid  is  in  all  probability  a  natural  conetitneut  of  m*ine:  at 
least,  it  is  constantly  found  in  the  urine  of  |>crfectly  healthy 
individuals. 

But  when  the  deposit  is  ronsfanf fiiuij/rrf/fi^aix  abnormal  state 
must  be  recognised  to  exist ;  and  wcare  called  ujwn  to  consider 
what  pathological  significance  it  may  have,  and  whether  it  sup- 
plies any  indications  for  treatment. 

The  most  obvious  inference  is,  that  there  exists  a  liability  to 
the  forniution  of  an  oxalate  of  lime  calculus.  This  pointy  and 
the  preventive  treatment  to  be  followed,  will  be  considered  in 
the  sectiou  on  calculous  disease. 

But  a  much  wider  significance  has  been  given  by  some 
authors  to  oxalate  of  lime  deposits :  and  a  certain  group  of 
symptoms  which  arc  alleged  to  accompany  those  deposits,  has 
been  erected  into  a  distinct  pathological  state  under  the  namo 
of  the  &xafic  arid  diathesis.  Dr.  Prout  was  the  first  to  pro- 
mul^^ate  this  view  ;  and  he  has  been  followe<i  by  Dr.  Bird  and 
Dr.  Begbie.     Dr.  Bird  gives  the  following  account  of  the 

•   "  On  CWIonlows  Diaeow.*'     Croonion  Lectnrea  for  1S58,  pp.  2  e(  wy, 
t  Archiv  r.  Pb^ol,  UeUlc,  1&67,  p.  122. 
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symptoms  which  accompany  oxaluria  : — "They"  (the  patients^ 
"  are  genonilly  much  emaciated,  excepting  in  slight  cases,  ex- 
tremely nervous,  painfully  suBceptible  to  external  imprcssioDS, 
often  hy|>ochontlria(.*al  to  an  extreme  dcfp-ee,  and  in  very  many 
oases  labour  under  the  impression  that  they  are  abont  to  foil 
victims  to  consumption.  They  complain  bitterly  of  incapa* 
bility  of  exerting  themselves,  the  slightest  exertion  bringing  on 
fatigue.  Some  feverish  excitement,  with  the  pahns  of  the 
hands  and  soles  of  the  feet  dry  and  parched,  especially  in  the 
evening,  is  often  present  in  severe  cases.  In  temper  tliey  are 
irritable  and  excitable  ;  in  men  the  sexual  power  is  generally 
deficient  and  often  absent.  A  severe  and  constant  i)ain,  or 
sense  of  weight  across  the  loins  is  generally  a  yjrominent 
symptom,  with,  often,  some  amount  of  irritability  of  tlie 
bladder.  The  mental  faculties  are  generally  but  slightly  affected, 
loss  of  memory  being  sometimes  more  or  less  present."  (Uri- 
nary DejX)sits,  5th  ed.  p.  251.) 

This  train  of  sraptoms  is  familiar  enough  to  every  prafr' 
titioner  ;  and  the  wcurrence  of  cxaluria  in  such  cases  is  un- 
doubtedly conunon  enough  ;  but  these  symptoras  may  be 
present  in  typical  completeness  without  oxaluria,  and  conversely 
oxalnna  may  exijit  in  its  liighcst  intensity,  and  even  go  on  to 
the  tbmiation  of  a  mulbcrrj'  calculus,  without  evoking  any  of 
the  above-mentioned  Bjrmptoms.  Every  one  who  has  had  ex- 
perience in  calculous  disorders  cannot  have  failed  to  observe 
that  the  subjects  of  mulberry  calculus,  esjvecially  children,  are 
not  uniVequcntly  in  the  enjoyment  of  blooming  health  so  long 
as  no  local  irritation  has  been  set  up  by  the  concretion.  It 
will  also  not  fail  to  be  remarked  that  tlie  symptoms  attributed 
to  oxalui'iu  ai*e  almost  identical  vrith  those  attributed  to  sper- 
matorrhoea. Disturbed  etjutlihrium  and  kiss  of  tone  of  the 
nervous  system,  with  symptoms  (more  or  less  intense)  of  im- 
paired digestion,  are  unfortunately  a  too  common  resultant  of 
the  intense  activity  of  mind  and  bcwly,  and  the  trying  wear 
and  tear  of  modem  life :  and  both  physician  and  patient  are 
naturally  anxious  to  find  some  material  alteration  to  account 
for  a  condition  which  is  sufficiently  serious,  and  which  is  re- 
markable for  its  want  of  definition.  The  patient  often  fixes 
on  some  derangement  of  the  sexual  fttuction,  generally,  in  these 
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tttneft,  on  spermatorrhoea,  nnder  the  inspiration  of  unBcmpnloua 
publications  too  widely  circulated  among  the  cariona  public ; 
or  on  heart  disease,  consumption,  or  gravel.  The  physician  is 
able  by  means  of  physical  examination  to  set  aside  these  more 
oi>en  delnHiMns,  but  falls  hini^^If  into  the  trap  of  his  own 
ingeimity,  and  is  only  more  elaborately  wrong  than  his  j)atient. 
He  finds  cryKtals  of  oxalate  of  lime  in  the  urine,  and  persnudea 
himself  that  he  has  discovered  Hie  first  link  in  thecliain  of  con- 
sequences. It  may  he  much  questioned  (and  I  certainly  see 
no  necessity  for  such  a  8npi>oaition)  whether  there  be  any 
morbid  condition  antecedent  to  the  phun  symptoms  of  the  case, 
namely,  a  nervous  system  upset,  because  overtasked,  and  a 
digestion  deranged,  because  mismanaged. 

The  facts  and  considerations  which  lend  to  the  above  reflec- 
tions are  : — 

1.  Intent^e  oxalnria  may  exist  persistently  without  evok- 
ing the  group  of  symptoms  attributed  to  the  oxalic 
diathesis. 

2.  This  gronp  of  symptoms  may  exist  in  typical  de- 
Telopment  wthout  the  occurrence  of  deposits  of  oxalate 
of  lime  in  the  urine. 

3.  The  most  varied  morbid  states  coexist  with  oxalnria. 
I  have  been  in  the  habit  for  many  years  of  noting  the 
symptoms  and  pathological  states  of  those  patients  in 
the  Manchester  Infirmary  who  hatl  pronounced  oxalate 
of  lime  dcpositti.  Five  out  of  every  six  exhibited  none 
of  thiRiC  attributed  to  oxaiuria.  Almost  every  variety 
of  disease  was  occasionally  found  aeeociated  therewith. 
The  following  esjjecially  were  obsen'ed  :  chronic  phthisis, 
cardiac  aftections,  emphysema  with  chronic  bronchitis, 
chronic  rheumatism,  anosmia,  hemiplegia,  malignant 
diaeaso  of  the  liver  and  stomach,  chronic  vomiting,  and 
cirrhosis. 

I  am  strongly  convinced,  that  oxaiuria  arises  from  a  variety 
of  conditions,  many  of  them  not  ac^'ompanied  by  appreciable 
departures  from  health,  in  which  the  assimilation  of  food  or 
the  disintegration  of  the  tisaucR  goes  on  imj>erfcctly  ;  and  that 
it  is  impossible  to  assign  any  constant  train  of  symptoms  as 
the  causti  or  the  consequence  of  oxaiuria.    At  the  most,  oxa- 
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luria  is  only  one  iu  u  long  list  of  s}7nptoniB,  and  one  of  the 
least  fiifruificant. 

Benoke,  wlio  has  sabjected  this  qnoRtion  to  an  e1a1)orBtc 
examination,  both  in  the  way  of  experiment  and  observation, 
has  formnlated  the  following  propositions,  which  appear  to  me 
to  be  well  founded  : — 

1.  Oxalnria,  a  condition  which  accompanies  the  lighter 
or  fieverer  forms  of  illnesH,  has  its  proximate  cause  in  an 
impeded  metamoqihotsis — that  is,  in  on  insnfficicnt  ac- 
tivity of  that  Etag;o  of  oxidation  wbidi  changes  oxalic 
acid  into  carbonic  acid. 

2.  Oxalic  acid  hns,  if  not  its  sole,  its  chief  sonrce  in  the 
azotised  constitnents  of  the  blood  and  food  :  eveiything, 
therefor^  which  retards  the  mctamorphoaia  of  these  con- 
stitnenta  occasions  oxalnria. 

8,  Such  a  retardation  of  the  metamorphosis  of  the 
azotiacd  constituents  of  the  blood  may  be  determined  by 
the  following  causes : — • 

c/.  Abuse  of  azotised  articles  of  food  (direct  retardation). 

b.  Abuse  of  sac'charine  and  starchy  articles  of  food  (in- 

direct retardation). 

c,  Insnffleiency  of  the  red  blood-corpuscles  and  (ev( 

tually)  diminished  oxidation. 

fl.  Insufficient  enjoyment  of  pure,  fresh,  ventilated  air. 

e.  Organic  lesions  which  in  any  way  impede  respiration 
and  the  cii^culation  of  the  blood. 

/.  Conditions  of  the  nervous  system  which  bear  a  cha- 
racter of  depression,  whether  these  arise  ]»rimarily 
from  mental  derangement  or  from  pathuloj;ical 
states  of  the  blood. 

4.  Excess  of  alkaline  bases  in  the  blood ;  which,  as 
numerous  observations  tend  to  show,  plnys  an  important 
part  among  tlie  tetiolo^'ical  conditions  of  oxaluria  :  and 
it  is  not  imi)robablc  thnt  nn  increased  production  of  lactic 
and  butyric  acids  in  tlie  dij;:estive  canal,  consL-qucut  there- 
upon, inn>edes  the  develojnnent  of  the  red  blood-corpuscles, 
and  thereby  generates  that  chlorotic  state  which  so  oilen 
occasions  and  acronipanies  oxaluria. 

5.  Catarrhal  condiiiuns  of  Uio  intestinal  mucous  mem- 


OXALURIA. 


03 


brane,  in  case  tLej  are  accoznpaaied  by  oxaluria,  hare  at 
moet  oaly  a  common  sooroe.  They  may  dutermiiie 
oialuria  by  cansing  deranged  digrestion,  but  cannot  be 
considered  as  its  proximate  cause.* 
Trmtniffit, — After  the  fowgoiug  reasoning  and  conclnsions, 
it  is  scarcely  noc^^ssary  to  stiy  that  oxaluria  does  not,  in  the 
opinion  of  the  present  writer,  furnish  8pccial  indications  for 
treatment :  nevertheless  it  will  be  found  that^  a(>art  from  the 
existence  of  organic  disease,  the  conditions  most  frequcutly 
found  asaociuted  with  uxulurio,  varied  afi  they  are,  call  for  u 
tolerably  uniform  tlientijcutical  action.  Tliey  demand  a 
quickening  of  the  oxidation  proccssea,  and  a  cnrefiil  regula- 
tion of  the  diet.  The  skin  should  be  encouraged  to  activity 
by  systematic  use  of  cold  sponging,  friction  of  the  skin  with 
flesh-brushes,  wearing  of  flannel  vests  and  drawers,  rei^alated 
exercise  iu  the  oj>on  air — if  available,  horse  exercii>e.  Many  of 
the  cases  yield  only  to  repeated  change  of  air  :  the  bracing 
atmosphere  of  upland  and  sea-side  lociUitlc^  generally  suiU  the 
best.  It  will  often  be  found  advantageous  to  withdraw  for 
B  time  the  nse  of  tea  antT coffee,  and  to  substitute  milk  :  or  if 
this  prove  heavy,  milk  mixed  witlj  one-fourth  of  lime  water. 
The  diet  should  l>e  judiciously  comiK)iuidcd  of  due  proportions 
of  animal  and  vegetable  substances— diminialiing  the  one  or 
the  other  group  of  aliments  acwrding  to  tlie  ascertained 
idiosyncrasy,  of  the  patieut.  lie  mudt  he  cautionc»d  against 
heavy  meals,  and  traiuod  to  partake  more  moderately  of  four 
meals  a  day.  Digestion  may  l>e  promoted  by  the  adiuiuistra- 
tion  of  the  mineral  acids  in  light  bitter  iufusions,  or  by  ^mall 
doses  of  the  bicarbonate  of  pota^i  iu  the  same  combination* 
It  is  not  ejisy  to  detennine  beforehand  which  of  these  opposite 
medicaments  will  prove  most  grateful  to  the  stomach.  Tlie 
rule  of  choice  is,  to  administer  the  acid  when  the  dyspeptic 
eymptoms  i>oint  to  an  atonic  state  of  the  organ  and  of  the 
iKxly  generally  ;  and  the  alkali  when  tlie  signs  point  to  gastric 
and  general  irritatiou. 


*  Zfu  EDlwick]uii^i;getchicUl«  cL.  0.talDrie,  bj  F.  W.  Beoeke. 
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VI.-CYSTTXE  (C.TT^NO.S,). 
[Sif%onym — ej/itic  ttxiiU,) 

Cysime  or  cystic  oxide  i&  a  crvBtalUne  body  of  great  rarity, 
which  is  found  only  under  certain  abnormal  conditions  in  the 
bodies  of  animals.  Hitherto  it  has  been  detocied  with  cer- 
tainty only  in  man  and  the  dog.  CloctUi  asserts  that  he  foond 
it  once  in  the  kidneys  of  an  ox. 

Cystine  was  discovsred  by  Wollaston  in  1805,  in  a  urinary 
calcalns  which  was  mainly  com|K>sed  of  it.  Since  that  time  a 
considerable  number  of  cystine  calculi  have  been  foand  in 
dift'erent  parts  of  Europe  and  America  ;  but,  as  compared  with 
other  urinary  concretions,  this  is  one  of  the  most  rare. 

Aa  a  urinary  de[JORit,  cj-stine  has  been  even  less  frequently 
met  with  than  as  a  calculus ;  and  as  nothing  is  known  touching 
tfao  organic  processes  and  constitutional  states  in  which  cystine 
is  prodnced,  the  clinical  interest  attaching  to  it  is  for  the  most 
part  confined  to  its  manifestations  as^grurel  and  calculus.  A 
numl>er  of  cases  have,  however,  been  obscn'ed  where  cystine 
existed  simply  as  a  urinary  deposit,  or  dissolved  in  the  urine. 

Generally,  nrine  depositing  cystine  is  turbid  when  Toided : 
and  on  standing,  a  copious  light  sediment  subsides,  much  re- 
sembling (to  the  naked  eye)  fawn-coloured  lithates.  Tlie  nrino 
from  which  cystine  is  deposited  has  frequently  a  peculiar  sweet- 
brier  odonr,  a  honey-yellow  colour,  and  an  oily  appearance.  It 
is  nsnally  faintly  acid ;  and  very  liable  to  decomposition,  in  the 
course  of  which  it  evolves  sulphuretted  hydrogen,  and  blackens 
white  glass  vessels.  Dr.  Oolding  Bird  observed  that  urine 
containing  cystine  changed  from  yellow  to  green  when  it 
became  decomposed, 

A  few  drops  of  acetic  acid  always  precipitate  an  additional 
tinautity  of  cystine  from  tlie  supernatant  urine ;  and  if  a  urine 
containing  cystine  holds  it  all  in  solution,  as  may  happen  when 
the  quantity  is  very  small,  acetic  acid  throws  it  down. 

A  deposit  of  cystine  is  not  dissolved  by  heat,  nor  by  the 
vegetable  acids.  It  is  instantly  dissolved  by  caustic  ammonia, 
and  if  the  solution  be  cx[X)sed  in  a  watch-glass  to  evaporation 
iu  the  air,  beautiful  six-sided  crystals  ore  obtained  as  tho 
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Tolatile  alkali  exhales.  This  is  the  characteristic  reaction  of 
cystine,  and  leads  to  its  easy  identification.  Cystine  is  also 
soluble  in  tho  carbonates  of  the  fixed  alkalies ;  bnt  not  in  car- 
bonate of  anunonia,  which  indeed  is  its  best  precipitant  from 
acid  solutions.  It  is  soluble  also  in  the  niiuenJ  acids,  but 
insoluble  in  acetic  and  tartaric  acids.  It  is  insoluble  in  water 
and  alcohol.  Heated  on  a  platina  foil,  it  erolvcs  thick  wliite 
ftunes,  havinn^  a  peculiar  offensive  odour  resembling  garlic. 

Cystine  is  a  body  of  very  weak  affinities,  without  taste  or 
smell ;  it  acts  as  a  feeble  base,  and  forms  crystalline  compounds 
with  nitric  and  hydrochloric  acids.  According  to  Pelouze  it 
may  also  play  the  part  of  an  acid  ;  he  obtained  two  compounds 
witli  silver,  which  he  denominated  cystates.* 

A  spontaneous  deposit  of  cystine  in  mine  is  composed  of 
hexagonal  tablets.  When  the  ammoniacal  solution  of  cystine 
is  allowed  to  evaporate  in  the  air,  magnificent  crystals  ore 
obtained,  which  furnish  brilliant  objects  for  the  microscope. 
Cystine  is  dimorphous,  and  crystallises  in  two  forms,  namely, 
as  six-sided  tablets  and  square  prisms  (see  Fig.  12). 

The  ammoniacal  solution  generally  deposits  hexagonal  plates 
only,  or  these  mixed  with  a  few  prisms;  sometimes,  how- 
erer,  the  prisms  are  more  abundant  than  the  plates.  The 
prisms  either  lie  singly  or  form  stars;  they  re&act  light 
strongly,  and  the  faeettea  which  lie  slantingly  out  of  the  direct 
line  of  vision  appear  perfectly  black,  contnksLiug  with  tho 
brilliant  lustrous  white  of  the  planes  through  which  the  light 
passes  vertically.  This  gives  a  peculiar  striped  appearance  to 
the  prisms,  and  causes  them  to  appear  deceptively  six-sided. 
The  hexagonal  tablets  have  an  iridescent  mother-of-pearl 
lustre ;  their  surfaces  are  often  beautifully  chased  by  lines  of 
secondoiy  ctystoUisation ;  they  also  form  thick  rosettes  of 
great  brilliancy. 

The  production  of  cystine  in  the  animal  body  has  as  yet 
recoivod  no  elucidation.  It  may,  however,  be  assiuued  that, 
like  other  urinary  ingredients,  it  pre-exists  in  tlie  blood,  and  is 
merely  separated  by  the  kidneys.     The  most  remarkable  fact 


•  **yot«  fur  la  nfitme^**  by  Pelonze,  appended  to  Cfivial«'s  Mimoire  tur 
Ut  eaicttU  de  cydint^  at  p.  441  of  Ciriale's  treatiM  X>u  trt^UtneM  m^ieai 
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respecting  the  constitution  of  cystine  is  the  large  amount  of 
sulphur  (nearly  26  per  cent.)  which  it  contains.  The  close 
analogy  of  composition  between  it  and  taurine,  renders  it  not 
improbable  tliat  the  liver  is  the  original  source  of  cystine  ;• 
and  the  discovery  of  cystine  in  the  livers  of  typhus  patients 
by  Scherert  lends  support  to  this  view. 


Fio.  12.  CTstlne.    Hoxagonol  toblota  and  prlBms. 

The  other  constituents  of  the  urine  have  not  been  found 
altered  in  any  constant  manner  in  eystinuria;  and  the  later 
analyses  of  liealej  and  Toel§  tend  to  support  the  original 
opinion  of  Civiale,  that  in  eystinuria,  as  in  most  other  calculous 
states,  the  composition  of  the  urine,  apart  from  the  dominant 

*  The  close  counection  between  eyst'mo  and  taurine  may  be  gathered  at  a 
glance  by  a  comjjarison  of  tlieir  compositioa  per  cent  : — 


Cystine. 

Taurine. 

Carbon  .         .         .        .     30'00 

19-20 

Uydrogen  .         .         .     .       S'OO 

5-00 

Nitrogen      '   .         .         .     H-6ti 

11-20 

Oxygen      .         .         .     .     26  tifi 

S8'40 

Sulphur          .         .         .     *i6-()ti 

£5-Ga 

t  Archiv  f.  Path.  Aimt.  Bd.  x.,  p.  228. 

t  Urine  and  Uriuary  Calculi,  p.  311. 

S  Aim.  der  Chem.  u.  Pharm.,  Bd.  xcvi.,  p.  21 

CYSTINE. 


67 


calculuB-forming  constituent,  is  normal.  The  excretion  of 
sulphuric  acid  was  not  found  diminished  in  a  case  examined  by 
Bealc.  It  would  be  of  more  interest  to  determine  the  amount 
of  unoxidized  sulphur  voided  with  the  urine  in  these  cases. 
When  it  is  remembered  that  from  3  to  5  gi-ains  of  unoxidised 
sulphur  arc  daily  discharged  with  the  urine  by  healthy  men,* 
it  would  seem  a  priori  not  improbable  that  cystine  is  only  the 
sulphur  extractive  in  a  new  form.  If  it  be  so,  one  would 
ei^ct  the  unoxidized  sulphur  to  be  dimiui^died  in  c}'etLuuria. 

De|)0sit4t  of  cystine  are  very  Ijulky ;  but  the  quantity,  when 
weighed,  is  found  unexpectedly  small.  Percentage  determina- 
tions have  been  made  by  Prout  and  Beale.  The  former  found 
l)*034,  and  the  latt^ir  0'09.  Toel  made  a  determination  of  the 
daily  excretion  in  two  sisters  of  Bremen,  whose  urine  contained 
cystine  both  as  a  dejwsit  and  in  solution.  He  obtained  the 
same  daily  average  in  both — namely,  21*6  grains.| 

Cystine  may  persist  in  the  unne  for  many  years;  it  may 
disappear  for  a  while,  and  rcap|X!ar  atriiiu  uflt-'r  a  longer  or 
shorter  interval ;  or  it  may  disujipeai*  perinancntly.  It  is  some- 
times succeeded  by  depositfi  of  nric  acid.  The  connection  of 
cystine  in  the  urine  with  deposits  of  the  earthy  phosphates,  on 
which  Prout  and  Civiale  insist,  is  probably  nothing  more  than 
a  coincidence  depending  on  the  strong  tendency  of  urine  con- 
taining cystine  to  decompose  and  become  ammoniacal,  whereby 
the  phosphates  are  necessarily  precipitated. 

One  of  the  most  curious  circumstances  in  the  liistory  of 
cystine,  is  the  unquestionable  tendency  which  it  shows  to  run 
in  families.  The  facts  bearing  on  this  point  will  be  referred 
to  in  treating  of  cystine  calculus. 


*  BonftldB  :  Pbil.  Trnne.  1847,  p.  461.  The  obBerrfttions  of  Honniai  bnre 
b««u  since  confiribed  by  Griflilh  unJ  ForkeA.  The  aoiut;  hu  L«eu  fuuiiii  lu  lUe 
uri&e  ol  dogn  by  BUcbuff  Jiud  Voit, 

t  Tbtue  results  of  Toct  urc,  howerw,  of  doablfal  truatwortblneis,  lufimnob 
H  be  •vi-nia  lo  bare  fullowvJ  a  faultr  aual^ticAt  fi-oceas.  Tliin  wan,  Atat,  to 
tvtimak-  ibe  SO^  iu  a  ktiuwit  qaatiliby  ul  Itm  uririL- ;  tbvii  Uj  take  &c  ecju:*!  {•urliuu 
(if  tbc  Kani'-  udue,  eva|wratu  to  virytifxs,  and  bum  the  reKidne  witii  a  lutxture 
of  car b.  •••xla  and  nitrate  of  polii.'ih.  He  tbuu  duU:i-Tnineti  tbe  Su^  iu  the  fuaed 
luau  ;  kikI  baWog subtracted  ibc  uuliiUur  pruviouiily  f^uDd  oo  80^^  npporiiu&eU 
tbta  r^tit  tc>  cjfttine.  lie  accoiA  to  b<tv«  forgottvu  that  tbe  urine  migut  couLalu 
uuoiidiit^  auli'bar,  wbicU  would  o!  oduik  appear  u  SO,  under  tbe  pUu  of 
Wialjliiia  JuUowed. 
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Cystine  hoa  been  fonnd  mostly  in  children  and  young  ndnlt? ; 
though  no  age  is  exempt.  Dr.  Shearman,  of  Rotherham, 
believes  that  scrofulous  children  and  dUorotic  females  ore 
especially  liable  to  cystinuria.  In  a  young  -woman  from  whom 
Mr.  Jordan  extracted  a  cystine  calculus  some  years  ago,  in  the 
Manchetiter  Infinimi'y,  I  foimd  considerable  tuberculous  con- 
solidation of  bi)th  apices.  Tlie  more  recent  researches  of 
Fabre*  do  not  RUi)port  the  opinions  of  Dr.  Shearman.  Fabre 
examinei:!  the  urine  of  a  large  niunbcr  of  tubercnlous  persona 
and  of  tliirty-six  strumous  children,  but  failed  to  detect  a 
trace  of  cystine.  In  RfWen  chlorotic  females  he  likewise 
obtained  negative  results. 

It  is  undoubted  that  i>ersons  may  void  cystine  for  years 
without  any  otlier  deviation  from  health  tlian  what  is  caused 
by  the  physical  irritation  of  the  concretions,  when  these  form- 
The  brotliers  Planta,  operated  on  by  Civiale  for  immense 
cystme  calculi,  were  known  to  have  been  excreting  cystine  in 
quantity  for  six  years  continuously,  withont  any  impairment  of 
health.  The  sisters  observed  by  Toel  looked  well,  and  were 
perfectly  healthy,  except  that  they  were  liable  to  nephritic 
pains  from  time  to  time,  when  they  passed  small  calculi  and 
gravel. 

The  clmu-nl  significance  of  cystine  is  therefore  chiefly,  if  not 
wholly,  the  danger  of  the  formation  of  stone  and  gravel, 

Tlie  treatmenl  of  cystinuria,  apart  from  that  which  is 
designed  to  prevent  the  formation  of  concretions,  is  neceft- 
sarily,  BO  long  as  the  Tationah  of  its  production  is  so  obscure, 
nnsatisfactorj".  Dr.  Prout  believed  he  saw  benefit  from  the 
long-continued  use  of  nitro-mnriatic  acid.  Dr.  Bird,  on  the 
other  hand,  found  the  same  remedy  useless.  If  chlorosis  or 
struma  co-exist  with  cystinuria,  these  will  of  course  demand 
their  appropriate  treatment;  but  as  yet  nothing  is  known 
which  can  pretend  to  have  any  direct  influence  in  checking 
the  formation  of  cystine.  It  may  be  borne  in  mind,  however, 
that  if  the  general  health  can   be  maintained  at  a   good 


•  A.  Fabre  :  Dt  la  cy»ti»e^  &c.  Porii  Thoua,  1869,  Fabre  call*  attes- 
tion  to  the  hexagonal  appearance  of  urio  acid  «rjstali  when  prtcipiUted  bj 
acetic  acid  ;  and  be  attributeti  Iho  ooDctuiiou  of  Shearman  to  coafouuduig  llieM 
vUh  cystine  crjitals. 
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sUndard,  and  the  danger  of  calculous  formation  warded  off 
— botli  of  wliicli  objects  medical  treatment  may  fairly  hope 
Ui  attain — the  ixirsislenco  of  cyatiuiuia  may  be  looked  on 
without  much  anxiety. 


Vn.-XANTHINE  (C^^H.N.OJ. 
{Sjfnonyjtu — XantkU  oxide  ;  un'c  oxide.) 

This  rare  substance  was  originally  discovered  by  Dr.  Marcct, 
about  the  year  1817,  in  a  urinary  calculus  given  to  him  by 
Dr.  Babin^on,  Tliis  concretion  weighed  only  8  grains,  and 
had  apparently  been  passed  a|x)ntaneou8ly.  In  1816  the  elder 
Langenbock  removed  from  a  peasant  boy,  eight  years  of  age, 
a  stone  as  large  as  a  small  egg,  which  was  afterwards  iden- 
tified by  Stromeyer  with  the  xauthic  oxide  or  xanthine  of 
Maroet.  In  1837  a  portion  of  this  stone  was  analysed  by 
Liebig  and  Wfihler;*  in  1846  it  was  re-examined  by  Bodo 
Ungerf  with  identical  results.  The  name  Xanthine  was  origi- 
nally used  by  Unger  to  designate  a  substance  found  by  him  in 
guano,  which  he  at  first  considered  identical  with  Marcct's 
zaathic  oxide,  but  which  he  subsequently  established  as  a  new 
substance  under  the  name  of  guanine;  the  name  xanthine 
then  passed  permanently  to  Marcet*a  xanthic  oxide. 

In  1829,  Langicr^  described  some  minute  calculi  obtained 
from  a  patient  who  had  passed  several.  Three  of  these  were 
banded  over  to  Laugier ;  the  largest  of  them  weighed  less  than 
one-sixth  of  a  grain.  Their  deep  yellow  colour,  their  spherical 
form,  their  smooth  surface,  seemed  to  indicate  that  they  con- 
sisted of  uric  acid.  They  proved,  however,  to  be  xanthine,  and 
yielded  the  characteristic  reaction  with  nitric  acid  and  potash. 

Professor  Dolk,  of  Konigsberg,  removed  a  xanthine  calculus 
weighing  7  grains  from  the  urethra  of  a  boy  (Bird), 

Xanthine  is  a  substance  clo^jely  connected  with  uric  acid, 
differing  from  it  in  com])osition  only  in  possessing  two  atoms 
leas  of  oxygen.    Xanthine  has  been  discovered  by  Schercr  in 


•  PofcgeaJ.  A&n.  rier  rh^Mk.  1S37.  Bd.  xli.  p.  393. 

+  Liebig's  Ann.  Her.  CbeiD,  uqiJ  Pbu-m.,  Bd.  Iriii.,  p,  18. 

X  ivoni.  de  Cbim.  Uod.,  rol.  v.  let  series. 
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the  blood ;  also  in  the  muscles,  liver,  sjileen,  and  bmin.  Scbercr* 
further  states  that  a  very  minute  ijnantity  of  xanthine  ie  a 
natural  constituent  of  healthy  urine.  Heller  ha&  beeu  unablo 
to  convince  himself  of  the  correctness  of  this  etat<;nient.t 

Xanthine  has  been  met  with  four  times  (as  above  recorded) 
as  a  urinary  caleulna  :  as  a  urinary  dejwKit  it  \h  aWegvd  to  hare 
been  encountered  by  Bird,  Douglas  Maclagan,  and  Bence  Jones. 
Macla^^  found  it  mixed  with  earthy  phosphates  in  the  urine 
of  a  hysterical  ^rl.J  Dr.  Bence  Jones's  case  was  a  school-boy 
between  nine  and  ten  years  of  age.  Three  years  before  he  had 
Buffered  an  attack  rescmblin«r  nephritic  colic,  but  without  sub- 
sequent jiassage  of  a  stone.  When  first  seen,  the  urine  made  at 
night  contained  a  small  quantity  of  all)umen,  but  that  of  the 
morning  contained  none.  A  month  Inter  the  urine  was  found 
"  quite  thick  and  deep  coloured.  A  drojt  was  placed  under  the 
microscope,  and  a  crystalline  deptisit  was  found  resembling  one 
form  of  uric  acid.  From  this  fonn  I  considered  the  de|>osit 
was  uric  acid— (the  cni'stals  were  pointed  ovals).  On  examin- 
ing the  unJikcred  urine  for  albumen  by  heat,  I  was  suq>rised 
to  see  tlic  ct^'stalline  deposit  entirely  dissolve.  A  fi-esh  portion 
of  sediment  showed  the  same  crystalline  appearance  and  the 
same  solubility  by  heat.  ...  A  day  or  two  afker>vardB 
another  si)ccimen  was  brought  to  me,  containing  tlic  same  crys* 
tiilline  de[)osit  soluble  by  heat.  The  sediment  formed  about 
an  eighth  of  the  bulk  of  the  fluid.  It  was  collected  on  a  filter, 
■washcil  with  alcoliol,  and  it  gave  tlie  fuUowing  reactions  : — It 
dissolved  in  wuter  and  hyilruchluric  acid  ;  when  tR^ated  with 
nitric  acid  it  dissolve<i  without  ellcrvcscence,  and  when  evapo- 
rated to  dryness  it  left  a  yellow  residue."  §  Further  examina- 
tions of  the  urino  on  subsequent  occasions  yielded  no  traces  of 
xanthine. 

Jack»on  thought  he  detected  xanthmc  in  diabetic  urine ; 


•  Liebig'a  Ann.  d.  Ch.  u.  Ph.,  Bd.  crii.,  Heft  B,  1858. 

+  Hvller's  Ilanic»nerettniieh,  p.  131*,  nut*. 

t  BdiD.  Mt\\.  Jooru.,  lS5b,  p  121.  Sobetrr  donbu  tfaii  can  ;  ind  thinks 
ihv  rt-ai.'tiou  lucnl-ioaeU  by  Miicltijcftii  iii^uffieierilly  cbarACleristio. 

i  Jouru.  of  ClieruR-ol  Society,  Vnh.  lotl'i,  p.  'iH.  It  may  be  rem:irled  thnt 
iu  no  previtiU'-  aoeuuut  of  xarilliirie  liave  tfyttuU  of  ilmt  subBliinffc  been  found. 
It  IB  t<j  be  wittlitd  Ilmt  iu  Dr.  1}.  Joaoi'a  «hh  Um  idcutifieutioD  of  xo&thui* 
hod  been  mum  i«tfcct. 
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but  the  testji  ho  relied  on  were  UTitruFtworthy.  Lehmnnn  woa 
nnable  to  detect  xanthino  in  sercml  diabetic  urines  which  he 
examined. 

Ptirified  xanthine,  according  to  Stadeler  (who  operated  on 
lanthine  obtained  from  Langenbeck's  calculus),  shows  itself 
under  the  microscope  as  very  small,  irregular  granules.  When 
dried  it  fonns  brittle  crusts,  almost  chalk-white,  with  a  slight 
tiuj:e  of  yellow,  which  become  deeper-coloured  when  powdered. 
AVTien  rubbed,  xanthine  acquires  a  waxy  lustre.  It  is  soluble 
in  alkalies  ;  also  moderately  freely  in  concentrated  and  warm 
hydrochloric  acid.  This  solution  becomes  turbid  on  cooling, 
and  deposits  quadratic  octahedra  of  a  combination  of  xanthine 
with  the  acid.  It  dissolves  without  effervescence  in  nitric 
acid,  and  the  solution  on  evaporation  leaves  a  bright  yellow 
residue,  which  becomes  violet-red  when  treated  with  solution  of 
eanstic  potash,*  The  solul>ility  of  xanthine  in  water  is  subject 
to  cxtraiirdiuary  variation.s  which  aie  not  yet  understood. 
StMclcr  found  pure  xuuthinu  fruiu  Lanj^eubeck's  calculus  to 
disBolre  in  13,333  parts  of  cold  a^d  in  11 7H  parts  of  hot  water. 
Sfrecker  found  artificial  xanthine,  prepared  by  him  from  gua- 
nine, to  var^'  in  its  solubility  according  as  it  was  obtained 
from  the  evaporated  ammoniacal  solution  or  precipitated  from 
iU  alkaline  solutions  by  acetic  acid.  In  the  former  case  the 
solubility  in  hot  water  was,  in  round  numbers,  I  in  13.^0  ; 
but  in  tlie  latter,  1  in  396.  Prolonged  boiling  was  found  by 
Strecker  to  lessen  the  solubility  of  xanthine  in  hot  water.j 


yUI.— LEUCI?rE  AND  TYROSINE. 

These  two  substancos  were  found  by  Stadoler  and  Frerichs 
Jn  the  urine  in  ty]^)hoid  fever  and  acute  ycUoM*  atrophy  of  the 
liver.  Tyrosine  has  even  been  found  to  form  a  natural  urinary 
dc|K)8it  in  the  latter  disease.  This  deposit  is  described  hy 
Frcriclis  jls  a  greenish-yellow  cryetallinc  sediment,  which  in- 
cro.i8es  consideruhly  with  slight  evaporation  of  the  nruio. 
Under  the  microscope,  greenish-yellow  globular  masses,  com- 
l-^seil  of  acicular  crystals  are  seen.     In  one  of  Frerichs'  caaos 

*  Sirwker  :  Lubi^'d  Ano.,  Mftf,  1831,  BJ.  cxrili.,  p.  ICS. 
t  linU.,  p.  108. 
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of  acnte  yellow  atrophy,  he  says  of  the  urine : — "  After  standmg 
in  the  cold  air  a  greenish-yellow,  light  sediment  was  deposited, 
consisting  entirely  of  acicnlar  crystals  of  tyrosine  aggregated 
together  in  globular  masses.  When  a  drop  of  urine  was  evapo- 
rated on  a  watch-glass,  it  left  behind  a  residuum,  which,  upon 
microscopical  examination,  was  found  to  be  almost  exclusiTely 
composed  of  the  most  characteristic  possible  crystals  of  lencine 
and  tyrosine,  partially  saturated  with  colouring  matter."*  Pre- 
richs  regards  the  occurrence  of  these  deposits  as  of  great  im» 
portance  in  the  diagnosis  of  acute  yellow  atrophy  of  the  liTer. 


Fio.  18.  ^ri'oaliUj  apoQtanceunly  depositod  from  ihe  urine  of*  patient  with  tent* 
yelluw  atrupby  of  the  liver. 

In  May  of  the  present  year  (1865),  my  assistant,  Mr.  Cle- 
ments, brought  me  a  specimen  of  urine  passed  by  a  young 
woman  who  was  suffering  (and  died  the  day  after)  from  acnte 
yellow  atrophy  of  the  liver,  in  the  home  district  of  the  Man- 
chester Infirmary.  After  standing  forty-eight  hours,  it  had 
deposited  an  abundant  sediment  of  tyrosine,  ciystallised  in 
sheaf-like  bundles  of  acicular  crystals  (see  Fig.  13). 

Xanthine,  kypoxanihine,  guanine^  ft/rosim,  leucine,  creatmB^ 
and  crealwino,  may  be  all  regarded  as  intermediate  steps  in 

the  regressive  metamorphosis  of  azotised  tissues,  of  which  the  : 

I 

•  Frerichs  on  Dia.  of  liyer,  8yd.  Soc  Trans.,  toI.  i..  Frontispiece,  Fig.  &    ^ 
and  p.  22U.  i    "i     -e  -i    ^ 
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altimate  stages  are  nrea,  nric  acid,  wutcr,  and  carbonic  acid. 
It  is  therefore  not  suriirising  that  they  should  \)g  found  in 
small  quantities  in  the  tisaucs  and  the  blood ;  and  tliat  a  retar- 
dation of  this  metaniorjihosis  in  some  particular  Btagu  should 
occa£ion  their  apj)oarance  in  the  mine. 

Hitherto  their  clinical  signilieaneo  has  not  been  made  out 
with  Bufficient  clearness  to  be  of  practical  service ;  and  the  cir- 
cumstance that  (except  xanthine  and  tyrosine)  they  never  form 
Bponitinetms  urinary  deposits,  removes  them  (at  i)resent)  from 
the  interest  and  view  of  the  practitioner.     But  it  ia  not  impro- 

fbable  that  the  study  of  tlicse  bodies  in  the  urine  may  hereafter 
lead  to  important  clinical  indications;  until  then,  it  is  not 
desirable  to  load  a  practical  work  like  the  present  with  details 
roBpecting  tbcm. 


IX.— PHOSPHORIC  ACID  AND  THE  PHOSPHATES, 


Phosphorus  exists  in  the  animal  body  in  large  quantities, 
either  oxidi/cd  into  phoi^plioric  acid,  and  united  with  ba^es  so 

to  form  phosphates  wliich  pervade  the  fluids  and  solids — 
especially  the  bones ;  or  unoxidized,  and  combined  in  some 
manner  not  yet  understood  witli  ulbuuiinouH  comiK>uuds. 

Phosphoric  acid  passes  out  of  the  body  partly  with  the  froccs 
and  partly  with  the  nrine.  The  diurnal  excretion  of  phos- 
phoric acid  by  the  kidneys  voriea  from  30  to  90  grains.  The 
mean  of  twenty-five  sets  of  observations  collected  by  Dr. 
Parkes,  was  48*tj0  grains  a  day.  Two-thirds  or  three-fourths 
of  this  are  combined  with  potash  and  soda  to  form  soluble 
phosphates,  whicli  do  not  come  under  the  notice  of  the  practi- 
tioner uh  urinary  deposits.  The  remainder  is  united  with  lime 
and  mo^esia  to  form  salts,  which,  though  soluble  in  acid 
urine,  ore  8i>ecdily  precipitated  when  the  secretion  becomes 
alkaline,  and  constitute  urinary  deposits. 

Phosphoric  acid  is  derived  in  part  directly  from  the  foodj 
in  part  also  from  the  oxidation  within  the  body  of  the  phos- 
phorus of  the  albnminoid  tissues,  and  especially  the  nervous 
ti^ime.  The  hourly  excretion  of  phosphoric  acid  rises  consider- 
ably after  meals;  and  the  cartliy  phosphates  underg'o  a  pro- 
portionally larger  increase  than  the  alkaline  phosphates,     In  a 
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series  of  observations  extending  over  fiix  days,  I  foond  that 
the  average  hourly  separation  of  the  earthy  phosphates  during 
the  two  hoars  preceding  dinner,  aniounted  only  to  one-half  the 
quantity  separated  during  the  third  and  fourth  Lours  after 
dinner.  The  alkaline  phosphates  rose  from  3*47  graiufi  per 
liour  before  dinner,  to  4*90  i^ius  after  dinner. 

The  food  IB,  however,  not  the  sole  source  of  the  phosphoric 
acid  of  the  urine ;  and  the  sepanition  of  it  ffoes  on,  though  in 
greatly  diminished  quantity,  after  prolonged  fasting. 

A  very  large  number  of  observations  have  been  made  on  the 
excretion  of  phosphoric  acid  in  disease,  but  \rith  results  of 
Blight  clinical  value.  Dr.  Bence  Jones  has  formulated  the 
following  conclusions  (founded  on  determinations  per  1000 
parts): — "  lu  acute  iullommatiou  of  the  brain,  there  is  an  exces- 
sive amount  of  j)h(>sphates  in  the  urine,  ^lien  the  inflamma- 
tion becomes  chronic,  no  excess  of  jihosphates  can  be  shown  to 

exist In  some  functional  diseases  of  the  brainpan 

excessive  amount  of  phosphates  is  observable ;  this  ceases  with 
the  delirium.  Delirium  tremens  shows  a  remarkable  deficiency 
in  the  amount  of  phosphates  excreted,  provided  no  food  is 
token.  When  food  is  taken  the  diminution  is  not  apparent."* 
These  observations  are  substantially  borne  out  by  the  observa- 
tions of  Tomowitz  and  Bealo. 

Professor  Vogel  ascertained  the  rate  of  excretion  of  jihos- 
phoric  acid  in  a  very  great  number  of  acute  aud  chronic 
diseases  (having  made  above  1000  observations),  but  without 
eliciting  any  conclusions  capable  of  clinical  UBe.| 

To  the  practitioner,  therefore,  the  intercvst  of  pTiosphoric 
acid  and  the  phoBphatea  in  the  urine,  is  contined  to  the  eailhy 
phosphates  which  come  before  him  as  urinary  deposits  and 
urinary  concretions. 

Dr.  Prout  dignified  with  the  name  of  "])hosphatic  diathesis," 
the  tendency  to  the  deposition  of  the  earthy  phosphates  in  the 
urine.  Dr.  Bencc  JonesJ  has,  however,  clearly  sho^Mi  that 
this  designation  is  wholly  inappropriate.     Tliere  is  not  the 


•  Mr<lico-CIiir.  Tmna.,  tdI.  xsiviii.  p.  2fll. 

+  Xruliriuer  riiid  Vogel  :  Anniysia  of  the  Urine,  Sjd.  Soc.  Tnuii.,   p.  413 
— whcr?  the  rciwJer  is  referred  for  fuller  iaformAtion. 
1  Auiniol  Cbcuislrv,  p.  85. 
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least  reason  to  believe  that  there  is  any  constitutional  state 
specially  L-haracterised  by  an  excessive  excretion  of  phoa- 
phates ;  the  phosphatic  diathesis  of  Prout  is  simply  ammoniacol 
urine. 


DEPOSITS  OP  EARTHY  PHOSPHATES. 

Phosplioric  acid  is  spontaneously  deposited  in  the  urine 
chiefly,  if  not  exclusively,  in  one  of  the  three  following  com- 
biuationa: — 

1.  Amorphous  phosphate  of  lime,  or  bone-earth  (3  Ca  0, 

PO.). 

2.  Cr)atttlliscd  phosphate  of  lime  (2  CaO,  HO,  PO  + 

3  A.,.). 

3.  Ammoniaco-Tuagnesian  phosphate,  or  triple  phosphate 

(NH,  0. 2  Mg  0,  P0»  4-  12  Aq.). 

These  three  com^iounds  are  occHsionally  precipitated  together 
in  one  deposit;  much  more  frequently  the  first  and  thiixl  are 
found  together,  forming  the  ordinary  sediment  of  amraoniacal 
urine.  This  latter  passes  under  varirjua  names,  viz.: — "the 
mued  phasphates,"  tlie  "  secondary  pliosjihates,"  or  "  fusible 
matter."  This  will  come  under  notice  again  as  the  special 
constituent  of  secondary  calculous  formations. 

The  eartliy  ])hr>8phate8  are  readily  soluble  in  the  natural  acid 
of  Uic  urine ;  but  are  insoluble  in  nentral  or  alkaline  fluids. 
They  are  consequently  properly  associated  with  an  alkaline 
Blnte  of  the  urine ;  it  is  nevertheless  a  fact  that  the  second 
and  third  occur  occasionally  in  very  feebly  acid  lu-ines. 

Urines  depositing  the  earthy  phosphates,  or  tending  thereto, 
by  their  neutral  or  feebly  acid  reaction,  usnally  become  turbid 
when  heiited;  but  they  clear  instantly  on  the  addition  of  any 
acid.  Tliifl  behaviour  has  been  variously  cxi)laiucd.  Some 
have  thought  that  the  heat  expelled  the  carbonic  acid  which 
held  the  earthy  phosphates  in  solution;  others,  that  the  heat 
caoaed  rai«d  decomposition  of  the  urea  into  carbonate  of 
ammonia,  and  thereby  suddenly  increased  the  alkalescence  of 
the  urine.  SclK-rer  tliought  the  circimistance  due  to  the  con- 
vemoQ  of  the  neutral  phosphates  of  lime  and  magnesia  into 
basic  aalts. 
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1. — AMORvnora  Phorpratc  or  Lixx,  ok  BoyB-EJUtra. 

This  oomponnd  is  uiTariably  pirecipitat^l  in  alkaline  urine! 
When  the  unne  is  alkaline  from  fixtut  alkali,  this  is  Uie  ordi- 
narv,  and  often  the  sole  deposit ;  but  far  more  frequently  it  is 
accompanied  by  the  triple  phoRphate. 

It  forms  an  amorphoue,  whitish,  light  flocculent  deposit, 
indistinguishable  l)y  the  nuked  eye  from  epithelium.  It  has 
no  affinity  for  the  colouring  matter  of  the  urine,  and  is  conse- 
quently of  a  paler  colour  than  the  supernatant  urine,  differ- 
ing in  this  respect  from  the  amorphous  urates.  The  surface  of 
the  urine  is  generally  covered  with  an  iridescent  film. 

Tlje  application  of  heat  does  not  dissolve  the  deposit,  but, 
on  the  contrary,  increases  it.  A  drop  of  any  acid  cutiscs  it 
instantly  to  disapj^ear.  Under  the  microscope  it  appears  as 
very  pale,  minute  granules  in  iiTDgular  clamps  or  patches, 
much  resembling  the  fawn-coloured  lithates. 

Its  occurrence  defiends  simply  on  the  existence  of  analkaUne 
reaction,  and  the  presence  of  lime  and  phosphoric  acid  in  the 
urine. 

This  is  the  nonnal  dcjiosit  of  the  alkaline  urine  after  a 
meal.  It  is  also  frcqnently  seen  in  persons  whose  urine  has 
been  rendered  alkaline  by  remedies  (carbonates,  acetates,  citrates, 
&c.),  and  after  the  excessive  use  of  sweet  and  subacid  fruits. 
The  turbidity  caused  by  the  amorphous  phosphate  exislK  in  its 
greatest  intensity  at  the  moment  of  emission  of  the  urine, 
and  does  not  increase  on  cooling. 

The  clinit^l  significance  and  treatment  of  this  deposit  are 
entirely  involved  in  those  of  alkaline  urine.  Bone-earth  alone 
very  rarely  constitntes  a  urinan*  calculus;  but  it  enters  largely 
into  the  composition  of  phosphatic  calculi  in  combination 
Trith  the  ammoniaco-magnesian  phosphate. 

2.— CBVSTALLISRn   PlIOSrHATE  OF   LiME,  OR   STBU.AR   PHOSPHATE. 

Dr.  Hassall  first  called  attention  to  the  existence  of  a 
crystallised  form  of  phosphate  of  lime  occurring  as  a  urinanr 
deposit,  In  IsOO  he  communicated  a  paper  to  the  Royal 
Society  on  the  composition  and  pathological  importance  of  die 
calcareous  phosphutos  occurring  in  the  urine  as  a  spontaneous 
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deposit  of  Btellor  crystals.  He  considered  these  crystals  to 
consist  of  bipbosjihate  of  lime ;  he  also  believed  them  of  far 
graver  significance  than  the  triple  pliosphate  of  ammonia  and 
magnesia. 

In  Wii  I  had  an  opportunity  of  re-examining  this  qnestion, 
and  published  the  results  of  my  observations  in  tlie  firiti&h 
Medical  Journal  for  March  30,  1861. 

The  crystahi  in  ijuustiou  present  ijonsiderable  variety  of  form 
(Fig.  14). 
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Pu».  1 4i  8ton  and  rod*  of  eryfltolUaed  phoiplut*  of  Um«,  or  itAlliir  phmpbftt*. 

The  prevailing  appearance  is  that  of  crystalline  rods  or 
needles,  cither  lyin^'  looge  {d\  or  grouped  into  stars,  rosettes 
(a  a\  fans  (b\  or  sheaf-like  bundles  (r).  Some  of  the  crystals 
are  club  or  bottle-shaped  (e  e\  and  abundantly  marked  with 
lines  of  secondary  crystallisation. 

In  a  case  of  diabetes  under  my  care  in  the  Manchester  Tnfir- 
mnry,  these  crystals  formed  a  constant  deposit.  The  urine  had 
been  brought  down  by  appropriate  treatment  to  fifty  ounces  a 
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dnr,  and  the  patient  was  steadily  gaining  flesh  and  strength. 
The  deposit  was  oft<;n  mLxed  Avith  oxalate  of  lime,  and  some- 
tiines  with  uric  acid ;  but  never,  except  as  the  result  of  putre- 
factire  decomposition,  witli  the  triple  phosphate.  I  managed 
to  collect  about  two  grains  of  the  crj'stals  in  a  pure  state,  and 
subjected  tliem  to  aunlypis.  The  results  indicated  tlie  following 
formula  :  2  Cq  0,  HO"PC\+  3  HO. 

By  adding  a  little  chloride  of  calcium  to  healthy  urine^  and 
reducing  its  acidity  to  near  the  neutral  point  with  caustic  soda, 
I  have  often  succeeded  in  obtaining  an  abundance  of  crystals 
closely  resembling  those  occurring  spontaneously  in  urine. 
The  reaction  of  the  urine  in  which  I  have  foimd  the  crystal- 
lised phosphate  of  lime  has  been  generally  faintly  acid,  often 
nearly  neutral,  and  more  rarely  alkaline  from  fixed  alkali. 

The  occurrence  of  a  dcjioHit  of  the  Btcllar  phosphate  in  urine 
is  not  common.  It  is,  in  fact,  a  rare  deposit,  as  compared  with 
oxalate  of  lime,  uric  acid,  or  the  triple  phosphate.  The  presence 
of  this  deposit  in  quantity  is,  according  to  my  experience,  an 
accompaniment  of  some  grave  disorder.  In  addition  to  the 
case  of  diabetes  alrcady  mentioned,  1  have  seen  the  stellar 
phosphates  in  cancer  of  the  pylorus,  once  in  phthisis,  and  more 
than  once  iu  patients  cxhauBt^^d  by  obstinate  chronic  rheuma- 
tism. They  may,  howcvci*,  under  peculiar  conditions,  be  pre- 
cipitated in  a  healthy  urine.  When  the  urine  is  rich  in  lime, 
and  its  acidity  is  at  the  siunc  time  depressed  to  near  the  neutral 
line,  steilse  of  phosphate  of  lime  may  form  quite  independently 
of  any  grave  disorder,  merely  as  the  residt  of  a  coincidence  in 
the  chemical  comffosition  and  reaction  of  the  urine.  For  ex- 
ample, after  a  ftdl  meal,  the  acidity  of  the  urine  becomes 
greatly  reduced,  and  lime  derived  from  the  food  is  in  excessive 
{)roi>ortion.  In  such  circumstances,  I  have  several  times  de- 
tected i«tel1se  of  phosphate  of  lime,  but  only  in  scanty  numbers. 
A  depressed  acidity  of  the  urine  is  an  asscntial  contingent  to 
the  formation  of  these  cryatnls  ;  and  if  the  urine  subsequently 
to  their  formation  increase  in  acidity,  they  may  spontaneously 
disappear. 


I 


TRIPLK  PHOSPHATE. 


8.— The  PnoppnATB  of  AinroNiA  axd  MAG^'£&IA,  or  Tbipu: 

PUOSJ-UATE. 

This  is  an  insoluble  crystalline  comf)om]fl,  which  occurs  very 
frequently  aa  a  urinary  dojKj.sit — sometimes  alone,  but  much 
more  commonly  accompanied  with  the  amorphous  phosjihate  of 
lime.  Wlien  unmixed  with  any  other  subertcnce  the  deposit 
bad  a  snow-white  ap}^arance  ;  and  bright,  sparkling,  colourless 
crystals  aro  observed  studding  the  aides  of  the  urine-gUi8S  and 
forming  a  brilliant  crystalline  film  on  the  top.  The  ordinary 
form  of  the  crystals  is  a  trian^ilar  prism  with  bevelled  ends. 
A  very  ^rreat  variety  of  subordinate  forma  are  produced  by  a 
planing-off  of  the  ridges  and  angles,  and  a  hollowing  out  of  the 
sides  (Fig.  15).  In  a  highly  ammoniacal  urine,  the  magneaian 
phoephnte  forms  elegant  di-elytral  crystals,  which  appear  to 
arise  from  a  hollowing  of  the  sides  and  a  deep  notching  of  the 
extremities  of  the  prisms. 


Tio.  16.  DlSonnt  furtna  of  trlpl«  |ibo«pb«t«  cryftftU. 

The  triple  phosphate  is  easily  soluble  in  acids ;  yet  it  may 
be  found  in  mine  that  is  feebly  acid  to  test  paper.  Heat  does 
not  afiect  it ;  and  the  urine  which  depositii  it  commonly  be- 
comes turbid  on  boiling. 
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This  deposit  is  necessarily  preeetit  in  ammoniacal  urine,  ex- 
cept in  the  rcvy  rare  contingency  of  the  nrine  not  containing 
any  majrnesia.  "When  urine  is  alkaline  from  fixed  alkali,  ciyv 
talu  of  this  salt  generally  apj>ear  after  a  while.  This  is  easily 
explicable  aft«r  the  demonstration  by  Neubauer  and  Heinti 
that  ammoniacal  compounds  exist  in  'small  quantities  even  in 
fresh  natural  urine. 

In  the  immense  majority  of  cases  the  deposition  of  this  salt 
is  only  an  incident  due  to  the  loss  of  the  acid  reaction  of  the 
urine,  and  esj^ecially  of  ammoniacal  decoraix)6ition  of  tho  urine. 
Occasionally,  however,  it  occura  in  fresli  urine  which  is  neither 
decomposed  nor  sensibly  (to  the  smell)  ammoniacal.  The  fol- 
lowing is  the  most  remarkable  instance  which  I  have  witnessed. 
J.  P.,  a  gentleman,  aged  twenty-nine,  of  a  moderately  healthy 
but  ii'ritablo  appciirance,  consulted  me  on  accomit  of  a  sense  of 
weakness  in  the  back  and  loins,  with  general  debility  and  lan- 
guor, and  a  tendency  to  sudden  perspirations  and  fits  of  ncr- 
vunsncss.  There  was  severe  smarting  at  the  close  of  micturi- 
tion. He  lind  suffered  from  gonorrhoea  three  years  previously, 
but  had  been  completely  free  from  any  urethral  discharge  for 
some  time.  The  urine  was  examined  on  several  occasions.  It  was 
faintly  acid  when  voided  ;  and  deposited,  sometimes  before  it 
was  cold,  and  generally  within  a  couple  of  hours,  an  abundant 
prtJoipitatG  of  the  unmixed  ammoniaco-ma*i:nesian  phosphate. 
The  annexed  note  was  taken  of  the  urine  voided  at  ITSO  a.m. 
on  Januaiy  28,  1861.  **  In  half-un-hour  it  was  found  trans- 
parent, perfectly  sweet  {ue.  not  i)uLrcscent),  faintly  acid  ;  and 
sparkling  crystals  of  the  triple  phosphate  could  be  scon  float- 
ing in  it.  At  four  p.m.  the  same  day,  the  8i>ecimen  M'as  quite 
clear  ;  brilliant  crystals  of  triple  phosphate  studded  the  sides 
of  the  glass,  and  at  the  bottom  was  collected  an  abundant 
snow-white  deposit  of  the  same  crystals.  The  urine  was  not 
albuminous,  neither  did  it  contain  pus  or  epithelium.  On  the 
f^.)lIowiug  day  the  specimen  continued  unchanged  ;  but  on  the 
fourth  day  the  reaction  had  become  faintly  alkaline  ;  the 
deposit  was  losing  its  snow-white  character,  and  reddish 
flukes,  composed  of  spheres  of  urate  of  ammonia,  had  become 
deposited.  Fmm  tliis  date  t!ie  urine  Ixjgan  to  decompose,  and 
6ix,*edily  became  ammoniacal  and  offensive."    This  conditiou 
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of  the  nrine,  together  with  the  unpleasant  symptoms  before 
noted,  gradually  disappeared  in  the  course  of  six  weeks,  uuder 
the  influence  of  cold  sponging,  systematic  exercise  in  the 
open  air,  and  the  administrution  of  dilute  nitric  acid  in  a 
bitter  infusion. 

X.— CARBONATE  OF  LIME. 

"WTien  urine  becomes  alkaline  from  carbonate  of  ammonia,  a 
small  quantity  of  carbonate  of  lime  is  precipitated  in  an  amor- 
phous condition  with  the  earthy  phosphates.  I  have  never 
seen  it  in  a  ciyBtalline  form  in  human  urine  :  but  it  occasion- 
ally occurs  in  globular  spheres  and  coniucopia-like  crystals 
(Bird,  Hassall).  In  the  alkaline  and  viscid  urine  of  the  horse, 
carbonate  of  lime  is  frequently  deposited  in  the  form  of  minute 
spheres  composed  of  radiating  linear  crystals,  which  are  Btriking 
objects  under  the  raicroscoiw.  They  bhow  a  dark  cross  with 
polarizx'd  light.  The  assumption  of  this  globular  form  is  pro- 
bably connected  with  the  viscidity  of  the  urine. 

Carltonate  of  lime  constitutes  a  variety  of  urinary  calculus 
which  is  of  extreme  nu-ity  in  the  human  subject,  but  much 
more  common  in  the  herbivora. 

XI.— SITLPHUKIC  ACID  AND  THE  SULPHATES. 

About  30  grains  of  snlphnric  acid,  in  combination  witli 
alkaline  bases,  are  daily  e:tcix*ted  by  the  kidneys.  A  })art  is 
derived  directly  from  the  food,  and  a  ftart  from  the  oxidation 
of  the  snlphnr  contained  in  the  albuminous  compounds.  The 
sulphates  are  highly  soluble,  and  they  never  constitute  a  spon- 
taneous urinarj'  deposit. 

In  all  febrile  states  sulphuric  acid  is  increased.  Dr.  Parkes 
has  observed  a  decided  increase  after  the  use  of  liquor  potassse. 
An  increase  is  also  observed  after  food,  and  in  all  conditions 
aasociuLcd  with  an  intensified  metamorphosis  of  tissue. 

It  has  not  yet  been  shown  that  a  knowledge  of  the  quantity 
of  sulphuric  acid  scjmmted  by  the  kidneys  in  »uiy  paiticular 
case  of  disease  is  capable  of  subserving  any  practical  purpose. 
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SIT.— CHLORINE  AND  THE  CHL0BIDE3. 

The  chlorides  never  form  spontaneous  deposits  in  the  nrine  ; 
and  the  variations  in  their  quantities  have  only  an  uncertiiiii 
relation  to  s[K,rial  states  of  disease,  but  dejwnd  chiefly  on  the 
times  of  the  meals  and  on  the  general  rate  of  tiflsue-chanires- 

A  good  deal  of  attention  has  been  called  to  the  falling  off 
or  disappearance  of  the  chlorides  in  the  urine  in  acute  i)mcu- 
monio,  and  tlicir  reai)])carance  when  resolution  ia  cstablislied. 
It  has  been  ussertcd  that  a  knowledge  of  the  amount  of  chlorides 
excreted  by  the  kidneys  in  the  course  of  this  disease,  fur- 
nished valuable  information  for  prognosis  and  treatment.  Later 
obser\'ation8  have,  however,  sho\Mi  that  the  indication  is  far 
from  being  a  reliable  one,  and  that  the  notions  entertained  in 
some  quarters  of  its  utility  are  gi-eatly  exaggerated.  Although 
it  be  a  rale  of  very  prevalent  application,  that  the  chlorides  in 
the  increment  stage  of  acute  pneumonia  are  almost  completely 
retained  within  the  body,  utuI  that  their  n'iip]>earancc  in  the 
nrine  is  coincident  with  commnicMug  resolution,  yet  there  are 
exceptions  to  both  these  statements,  e8]>ecially  to  tJie  coinci- 
dence of  the  reappearance  of  the  chlorides  with  commencing 
defervescence  (see  Parkes). 


SUPPLKMEKTARY  RRMAIIKS  ON  THE  EXCRETION  OF 
PHOSPHORUS,  SULrHUfi,  AND  CHU)RINE. 

These  three  elements  enter  largely  into  the  composition  of 
the  body,  and  they  are  abundantly  present  in  lulicles  of  food. 
They  pass  out  of  the  body  chiefly  with  the  nrine  ;  but  partly 
also  with  the  faeces.  Multiplied  obBcrvations  have  been  made^ 
and  continue  to  be  mode,  on  the  rate  of  their  excretion  both 
in  health  and  disease  ;  and  imfwrtant  physiological  and  patho- 
logical deductions  have  been  di'awn  from  these  investigationa. 
It  has  been  considered  that  the  rate  of  excretion  of  phftephorua 
and  sulphur,  under  proper  precautions  and  corrections,  lumished 
a  measure  of  the  exchange  of  material  within  the  body — that 
is,  of  the  activity  of  thu  molecular  life  of  the  tissues:  and  that 
in  disease,  an  imjwrtant  insight  int^  obs(mro  phenomena  could 
bo  thus  obtained,  capable  of  being  turned  to  practical  uses. 
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In  proportion,  however,  as  these  researches  have  l)ecn  cxtcudctl, 
it  has  become  cleai'er  and  clearer  that  these  cxjiectaiions  are 
not  likely  to  he  realised,  and  that  the  practitioner  is  not  likely 
to  draw  much  help  from  these  recondite  sources.  The  dif- 
ficulties in  the  way  are  manifold.  In  the  first  place,  fjuantita- 
tive  dctermiuations  of  sulphur  and  phosphorus,  notwith- 
Btanding  all  the  aid  of  modem  volumctrical  methods,  arc  still 
too  troublesome  and  tedious  to  be  witliin  reach  of  any  but  a 
Tery  seluct  body  of  practitioners.  But  this  is  one  of  the 
smallest  diificulties.  In  all  such  dctermiuations  it  is  ncccesory 
to  do  more  than  ascertain  the  proportion  per  cent.  To  obtain 
results  of  any  tuIuc,  the  quantity  per  day  mugt  be  ascertained. 
Again,  there  are  physiological  variations  to  make  allowance  for, 
arising  from  fotnl,  exercise,  sleep,  etc. ;  and,  thirdly,  it  has  now 
been  ascertained  that  all  known  conditions  remaming  the  same, 
the  rate  of  excretion  of  these  elements  presents  oscillations 
from  an  unexplained  temporary  retention,  or  partial  retention, 
of  the  elements  within  the  bo*ly,  which  is  liuccMjeded,  after  a 
Bhortor  oc  longer  interval,  by  a  compensating  increased  dis- 
charge. These  circumstancea  render  it  necessary  to  continue 
the  observations  over  a  number  of  days — six  or  eight — in 
order  to  cover  the  inequalities.  For  these  and  other  reasons 
irhich  might  be  mentioued,  these  inquiries  are  surrounded  with 
dilficulties.  It  is  little  wonderful,  therefore,  that  the  results  ob- 
tained by  dilTerent  experimenters  show  a  marked  wjutt  of  mii- 
formity  :  and  it  is  simply  tiie  fact  that,  from  a  clinical  iK>int 
of  view,  these  InUorions  investigations  must  at  present  Ix^  re- 
garded as  infructuous,  and  for  that  reason  they  may  be  passed 
over  witli  only  a  slight  notice  in  a  practical  work.  It  is  highly 
dcsiral.ile,  Itowever,  that  researches  of  this  class  should  be 
puiihed  on  ;  it  is  impossible  to  say  how  soon  practical  lessons 
jaay  be  culled  from  these  now  apparently  dormant  facts.  At 
any  rale,  they  cannot  fail  to  enlai-ge  our  geneiul  ideas  on  phy- 
siological and  pathological  processes. 


Xlll.— UREA  (C,H,N,0.). 

Looking  at  the  urine  from  a  physiological  point  of  view, 
nrea  must  be  regai'ded  as  Its  most  important  constituent.    It 
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is  the  chief  final  product  of  the  metainoq)hosiB  of  tho  albu- 
minous tissues,  and  furnishes  the  form  under  which  nearly  all 
the  nitrogen  finds  its  way  out  of  the  body. 

Vniv,  is  a  bhmd  crystuUinc  substance  possct^sing  the  proper- 
tics  of  a  feeble  base.  Its  best  known  combinalians  are  the 
nitrate  and  oxalate,  both  of  which  arc  mnch  less  soluble  than 
urea  itself.  Urea  is  very  soluble  both  in  water  and  alcohol ; 
it  never  forms  a  spontaneous  urinary  dei>osit.  Its  presence  in 
a  urine  of  high  density,  or  one  artificially  concentrated,  is 
easily  demonstrated.  If  to  such  a  uriue  on  equal  volume 
of  strong  nitric  acid  be  added,  in  a  test-tube,  and  the  tul^ 
be  plunged  into  cold  water,  the  mixture  speedily  becomes  a 
shining  mass  of  crj'stals  of  nitrate  of  urea. 

The  daily  sei>ai*ation  of  urea  by  adult  men  between  the  ages 
of  twenty  and  forty,  averages  about  500  grains ;  but  the  amount 
Taries  considerably  from  various  causes,  such  as  diet,  exercise, 
meteorological  conditions,  and  individual  jveculiarities.  Of  the 
twenty-four  series  of  obsen-ations,  of  not  less  than  six  days 
each,  UibulatLd  by  Dr.  Pnrkes,  the  minimmn  result  is  286*1 
grains  and  the  maxinuun  G88"4  grains  jjer  day.  Tlie  body 
weight  has,  as  might  have  been  exjiect-ed,  a  very  apjwiront  re- 
lation to  the  daily  excretion  of  urea,  but  the  relation  is  not 
simply  a  direct  one,  because  the  weight  of  individuals  is  made 
np  differently — some  being  heavy  from  bone  and  muscle,  others 
from  an  accumulation  of  fat.  It  is  estimated  that  a  healthy 
adult  man  excretes  urea  at  the  daily  rate  of  3i  gi'ains  per 
pound  of  the  weight  of  his  l>ody. 

The  excretion  of  urea  is  greatly  Increased  after  a  meal — es- 
pecially of  animal  food.  Bidder  and  Schmidt  believed  that  this 
arose  from  a  direct  transFormntirtn  into  urea  of  a  portion  of 
the  alimentary  materials  without  their  being  previously  fixed 
aa  tissues :  but  Bischoff  and  Voit,  with  more  probability,  at- 
tribute this  increase  to  an  accelerated  tissue-metamorjihosis 
induced  by  the  presence  of  the  new  supplies  in  the  blood. 

Copious  water-drinking  and  exercise  cause  an  increased  sepa- 
ration of  urea.  Children  secrete  more  in  proportion  to  their 
weiglit  than  adults. 

The  quantitative  estimation  of  urea  in  urine  may  be  made 
by  calculation  from  the  sjxjcific  gravity,  or  more  exactly  by  th« 
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processes  of  Liebig  and  Davy.  For  general  clinical  pnrposes 
sufficiently  accurate  results  may  be  obtained  by  tlie  first  method. 
The  second  aiid  third  methodjit  are  better  suited  for  original 
researches. 

(a).  Eatimaium  of  the  urea  from  the  specific  gratnty, — Prof. 
Haaghton  luu  drawn  up  a  useful  table  which  indicates  at  a 
glance  the  quantity  of  urea  excreted  per  day,  ^provided  the 
number  of  ounces  of  urine  voided  in  the  twenty-four  hours, 
and  the  qxs?ific  gravity  of  tlie  collected  quantity,  be  ascertained. 
Tlie  table,  which  is  here  somewhat  abridged  (sec  next  page),  is 
one  of  double  entry,  and  the  daily  excretion  of  urea  is  obtained, 
in  grains,  at  the  points  of  intei*8ection  of  the  lines  indicating 
the  number  of  ounces,  and  the  specific  gravity  of  the  urine.* 
This  method  is  of  coarse  inapplicable  to  urines  which  contain 
•agar  or  albumen. 

(&),  Liebiifs  Volmnetrkal  method, — ^Thia  method  is  based  on 
the  pro|x*rty  of  urea  to  fonn  on  insoluble  precipitate  of  fbtcd 
coro|K>sition  witli  the  nitmte  of  the  protoxide  of  niercnry.  But 
in  order  that  the  test  may  operate,  it  is  necessary  to  free  the 
nrine  beforehand  from  phosphates  and  sulphates.  It  is  also 
necessary  for  complete  accui^acy  to  make  allowance  for  the 
cldoride  of  sodium  present.  When  chloride  of  sodium  co- 
existfi  in  any  fluid  with  urea,  the  nitrate  of  meivnry  produces 
no  precipitation  of  urea  until  the  whole  of  the  chloride  of 
sodium  is  decomposed  with  formation  of  bichloride  of  mercury 
and  nitrate  uf  soda.  After  this  conversion  is  completed,  urea 
begins  to  be  precipitated,  and  the  test  solution  is  to  be  added 
until  no  more  urea  remains  in  solution.  This  j>oint  is  asoer* 
tained  by  a  solution  of  carbonate  of  soda,  which  immediately 
develops  a  yellow  colour  when — and  not  befui-e — all  the  uirea 
ha«  been  thro^Mi  down  with  the  mercury. 

Three  solutions  are  therefore  requiretl. 

Fir»f. — A  huryt-a  solution,  to  precipitate  the  phosphates  and 
sulphates.  Tiiis  is  composed  of  one  voUuue  of  a  cold  satui'ated 
solution  of  nitrate  of  baryta  mixed  with  two  volumes  of 
saturated  bnryta^watcr. 

Second, — The  morcurial  test  solution.    This  contains  U '1)2 


*  Hed.  Timei  uJ  Ou^  Oct  27,  1604. 
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ESTIMATIOjr  OF  UREA.  77 

grains  (0*772  grammes)  of  proto-nitrate  of  mercury  in  ten  cubic 
centimetres  of  water. 

TViiri/. — A  eolution  of  carbonate  of  soda  of  about  the  Btrength 
of  twenty  grains  to  the  ounce. 

As  the  preparation  uf  the  Srst  and  Becond  solntiouB  is  very 
troublesome — the  Inlicr  esiKJcially — it  is  more  convenient  to 
pnrchnfic  them  ready  made .• 

Tlie  analysis  is  performed  in  the  following  manner  : — 

1.  Flirty  cubic  centimetres  (or  two  vohimea)  of  the  urine  are 
mixed  in  a  beaker  with  twenty  cubic  centimetrea  (or  one  volume) 
of  the  baryta  solution.  The  mixture  i&  thrown  on  a  filter : 
fiAeen  cubic  centimetres  of  the  filtered  fluid  (which  of  course 
contain  two-thinls.  or  ten  cubic  centimetres  of  urine)  are  care- 
fully measured  off  and  placed  in  a  Km  all  beaker. 

2.  A  pradnated  burette  is  filled  with  the  mercurial  solu- 
tion, which  is  then  very  carefully  dropped  into  the  booker 
until  tbo  mixture  begins  to  become  turbid;  a  few  dnjps 
genemlly  suffice.  A  note  is  taken  of  the  quantity  of  the  solu- 
tion used  to  a*ac'h  this  point :  it  indicates  that  all  the  chloride 
of  i*o*lium  is  decnm[»osod  and  that  the  urea  is  now  begiiming 
to  be  |«t)cipitatetl. 

3.  The  mercurial  solution  is  now  added  more  freely,  and 
thoroushly  mixed  by  means  of  a  glass  rod  :  a  copious  white 

t'.'  makes  its  appearance  and  the  analysis  approaches 
■_-:-:.        -n, 

4.  This  point  is  ascertained  by  pouring  some  of  the  carlwuate 
of  •oda  solution  into  the  bottom  of  a  white  porcelain  plate  : 
md  taking  a  droj)  fi*om  the  turbid  mixture  in  the  beiJcer  by 
means  of  the  stirring-rod,  and  letting  it  fall  into  the  solution 
on  the  plate.  Afe  long  as  the  drop  produces  only  a  white  curdy 
circle  the  mercurial  solution  is  to  be  still  added ;  but  as  soon 
M  ft  yellow  tinge  appcnre  the  analysis  is  finished. 

b.  The  quantity  of  mcnnirial  sohition  used  is  then  read  off, 
U)d  the  portion  used  before  the  occurrence  of  turbidity  sub- 
tnwrted — the  remainder  is  what  has  been  employed  to  precipitate 
the  urea.     Each  cubic  centimetre  of  the  solution  used  indicates 


*  ThvM  uid  oth«r  tfst  volutions  fur  volumptric&l  annlyBee  or  the  nrine  may 
Wkwl  ^4  OrifTiQ,  Dunhill  Uw,  London;  aud  from  SicbolJ,  ChtoiiflC,  Oxford 
ItmchettcK. 
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0*154  grain  (or  O'Ol  gramme)  of  urea.  From  this,  by  an  ea^f 
calcnlatioa,  the  amount  of  nrca  in  ten  cubic  cenbimetrefl  of 
urine  may  be  nsrertained  ;  and  if  the  number  of  cubic  centi- 
metres of  urine  voided  in  t}»c  twenty-four  hours  bo  known, 
the  daily  wcretion  of  ni*ea  is  readily  calculated. 

(c).  Davy's  jrrocess  h,  on  the  whole,  less  convenient  and 
exact  than  that  of  Liebig;  it  will  be  sufficient  to  indicate 
the  principle  of  it.  "When  a  solution  of  hypochlorite  of  soda 
(liquor  poda;  chlorinata?)  is  added  to  a  solution  of  urea,  the  latter 
is  Bpecdjly  decomposed,  and  its  nitrogen  set  free  in  the  gaseous 
state.  The  volume  of  nitrogen  evolved  furnishes  an  exact 
measnre  of  the  urea  decomposed — each  cubic  inch  of  the  gas 
correR[)ondinp  to  0*fi.^  grain  of  urea.* 

Pathological  relntions  of  urea. — The  excretion  of  nrca  in 
disease  has  been  examined  in  a  large  nnmber  of  cases.  In 
the  acute  stage  of  febrile  and  inflammatory  diseases,  there 
is  an  increased  formation  and  diRch.i.rge  of  urea,  depending 
on  an  accelerated  metamorphosis  of  ti.ssue.  "Wlien  the  crisis  of 
the  disorder  has  passed,  and  defervescence  sets  in,  the  excretion 
of  urea  falls  eveu  below  its  natural  average.  This  rule,  how- 
ever, is  liable  to  exceptions  ;  it  aj>f>ears  that  in  not  a  few 
instances  there  is  a  retention  of  urea  within  the  body  during 
the  pyrexial  period,  even  when  no  disorder  of  the  kidneys 
exists,  and  a  compensating  discharge  when  convalescence  begins. 
Acute  (inflammatory)  Bright^s  disease  is  a  constant  exception : 
the  urine  in  that  complaint  is  poor  in  urea  :  but  this  arises  not 
from  diminished  formation,  but  from  defective  separation,  owing 
to  the  blockcd-np  condition  of  the  ui"inifei*ou8  tubes. 

Froricha  found  in  one  example  of  acute  y(^llow  atrophy  of 
the  liver,  a  total  deficiency  of  nrcji  in  the  urine  :  in  a  second 
case  there  wils  abundance  of  urea  in  the  urine  discharged 
during  life,  but  only  a  trace  in  that  withdra^NU  from  the  bladder 
after  death. 

In  chronic  diseases  not  involving  the  kidneys,  the  excretion 
of  urea  has  not  usually  been  found  materially  aflected. 

In  saccharine  diabetes  there  is  an  excessive  separation  of 

*  For  fuller  details  of  tLin  Analysis  I  mnst  refer  to  r>(VTy*s  pnper  in  tiie 
FbiloA.  Mftg..  June,  l^&l  ;  alio  to  Dr.  Thudiebuni'B  Treatise  on  tbe  Pat}iulog7 
of  ibe  Una«,  vh«r«  UtU  method,  nod  tbat  of  Liebig,  ure  described  at  leoKtb. 
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urea,  as  might  hare  been  expected  from  the  accelerated  rate  of 
tifibiie-mctaniorphosisp  Tvhich  must  accompany  the  full  feeding 
and  mpid  emaciation  of  these  [)atients. 

In  a  case  of  diabetes  iusipidus  (with  a  daily  discharge  of  12 
or  14  pints  of  urine),  I  fonnd  the  eicrction  of  urea  to  oscillate 
between  304  and  505  grains  daily,  which  yielded  a  mean  rate 
of  4i  grains  per  pound  of  the  body  weight.  This  is  about  a 
fourth  above  the  average  for  healthy  individuals. 

In  iKith  acute  and  chronic  degeneration  of  the  kidneys 
(Bright*gi  disease)  there  is  a  marked  lessening  of  tlie  excretion 
of  UTva,  as  will  be  more  fully  commented  on  when  thoBe  diseases 
come  to  be  described. 

One  of  tlie  most  important  properties  of  urea  is  tlie  great 
facility  with  which  it  is  broken  up  and  resolved  into  new  com- 
pounds. This  property  comes  into  important  play  when  urea 
is  unnatnrnlly  retained  in  the  blood  or  in  the  nrinur)'  passages. 
It  has  been  already  explained  with  what  consequences  Uiis 
bland  and  innocuous  base  is  converted  into  pungent  carbonate 
of  ammonia  in  the  bladder  anc!  other  paits  of  the  uiinaiy 
tract.  A  similar  conversion,  taking  place  in  tlie  blood,  is  the 
causey  according  to  Frerichs,  of  the  stormy  and  dangerous 
phenomena  of  unemio. 

Dr.  Front  believed  that  there  existed  a  peculiar  morbid  state 
diarat'terizf^d  by  nn  absolute?  and  relative  increase  of  the  ex- 
cretion of  urea,  unacooinpanicd  by  pyrexia.  To  this  condition 
Dr.  Willis,  who  a<lopted  tiie  view  of  Front,  gave  the  name  of 
Asotxirm,  The  subjects  of  this  form  of  disease,  according  to 
Front,  had  usually  a  frefjuent  and  urgent  desire  to  [joss  water 
both  by  night  and  day.  Tliis  seemed  principally  due  to  an 
irritable  sensation  referred  to  the  neck  of  Uiu  bladder,  oc- 
casionally extending  along  the  urethra  ;  but  in  some  cases  it 
was  due,  at  least  in  part,  to  real  diuresis.  In  almost  every 
instance  the  quantity  of  nrine  voided  in  the  twenty-four  hours 
was  somewhat  above  the  natural  standard.  The  quantity  was 
alM  particularly  liable  to  be  increased  by  causes  which  would 
scarcely  affect  a  person  in  perfect  health,  at  least  to  the  same 
dcjnx?e  ;  siiuh  as  by  a  chilly  state,  mental  emotion  or  excite- 
ment, etc.* 

*  Pniut :  Stomach  «Dd  Itvnsl  Diseuetf  £Ui  edit,  p.  97. 
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In  addition  to  the  direct  nrinary  symptoms,  there  was  fioroe- 
timee  a  sense  of  weight  or  dull  pain  in  the  back^  accompanied 
by  dismclinution  to  bodily  exertion  ;  Uicrc  wna  no  remarkable 
thirst ;  nor  craving  for  food  ;  nor  emaciation.  Moreover,  the 
ftmctions  of  the  skin  appeared  to  be  little  deranged. 

Such  is  a  summary  of  the  description  of  Prout,  He  does 
not  supply  any  details  as  to  the  daily  flow  of  urine  nor  the 
daily  lunount  of  urea.  At  the  time  Prout  wriDtc,  very  little 
was  known  as  to  the  natural  (physiological)  variations  in  the 
excretion  of  urea ;  and  tlie  opinion  he  held  as  to  urua  being 
chiefly  the  final  product  of  the  metamorphosis  of  the  gela- 
tinous tissues  has  Kince  been  j>roved  to  be  erroneous.  Look- 
ing at  the  question  from  the  Btanding-point  of  the  phy- 
siological doctrines  now  in  the  ascendant,  it  is  difficult  to 
admit  the  existence  of  a  condition  characterized  by  the  incom- 
patible coincidoncea  of  an  increased  excretion  of  nrea,  with 
abseuce  of  thirst,  absence  of  excessive  feeding,  and  absence  of 
emaciation. 

Precise  facts  in  8up[>ort  of  Prout's  view  are  wanting.  Willis's 
description  is  too  loose  to  give  much  confidence,  and  subse- 
quent writers  Imvo  contented  themselves  with  a  rcfcrenoe  to 
Prout  and  Willis.* 

Dr.  ParkeSjf  however,  records  a  remarkable  case  examined 
by  Dr.  Ringer.  The  i^atient  was  a  middle-aged  man  weighing 
109  pounds,  who  was  not  febrile,  and  appeared  only  feeble, 
lie  was  fed  on  the  ordinary  diet  of  the  hospital  (University 
College),  and  passed  in  each  twenty-four  hours  no  less  than 
1130  grains  of  urea  (mean  of  twelve  days),  or  10*3G  gniins  to 
each  pound  avoirdupois  of  his  body-weights  Tliere  was  a  trace 
of  sugar,  but  not  enough  to  detcnnine  qnantitntivcly.  The 
daily  flow  of  urine  in  this  case  amounted  to  96  fluid  oanee8» 
which  is  fully  double  the  normal  average. 

In  my  own  experience,  I  have  usually  found  tliat  cases  which 


i 
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*  The  tix  c3ues*rccordpi1  hy  Dr.  HaodSeld  Jonea  in  th«  Brit,  Met].  Joar. 
fsr  Oot.  12,  1801,  undtr  the  lUlu  of  '*  Cases  of  Unruria,"  are  iu  deficient  in 
aeceaury  dvUilit  thai  they  are  of  no  fierrice  to  a  reader.  In  only  one  of  them 
waa  the  uriue  of  the  twenty-four  li<mrBnollect«U  aiid  exainineJ,  and  in  tUatooM 
onlj  on  one  occu'lod.  In  Ike  remftinUer  "luniria'*  seema  to  have  beeo 
lofcrrcl  1u  exint  from  the  high  density  of  a  siogic  specimen. 

f  Purkca  :  Ou  the  Cuoipusitiuii  of  the  Uilae,  p.  Uli. 
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at  first  sight  appeared  to  belong  to  this  category — cases  exhi- 
biting^ a  dense  urine  and  a  train  of  nervous  symptoniB — turned 
ont  on  mova  ckhci  investigation  to  want  the  special  foatnro 
indicated  by  Prout  as  the  essential  one  ;  namely,  an  absolute 
increase  in  the  daily  discharge  of  urea.  Nevertheless,  some 
facts,  rarely  observed,  have  left  an  impression  on  my  mind  that 
Prout'8  description  is  not  altogether  fanciful.  The  following 
caee,  which  I  saw  with  Mr.  Greaves  of  this  town,  ficems  to 
have  been  one  of  those  Prout  had  iu  view  when  he  drew  up 
his  accouut. 


Mr.  L.,  n  man  about  50,  complained  of  trou1:)1e8ome  irriUtion  tit  the 
back  of  llie  plmrynx,  debUity,  wnut  of  oueT\;y  aud  jwwer  of  appHcaliou  to 
bnsmess.     In  the  preceding  tlircu  months  he  had  lust  201b».  in  wui^liL 

The  oriiic  was  first  cxamimd  by  me  on  May  23,  1803.  It  had  ap.  gr. 
1029,  and  contuiuiHl  a  small  qimiitity  of  sugni*,  but  Utm  thnn  one  xntin  to 
the  fluid  ounct!.  Tlii-M  wiuh  the  unly  occastun  on  which  I  detw;tc»i  siigiir,  but 
Mr.  Grfavi;^  liod  round  it  once  or  twice  pruvioubly.  It  yran  ai'iangt-it  that 
the  wholu  of  thu  urine  voided  in  each  2-4  hours  should  Iw  M'j>i»raU.Iy  col- 
locl4?d  and  sent  for  tiniUysis.  Tliis  was  done  for  three  succesRive  days  ;  and 
three  weeks  lator  it  wan  dunn  again  for  two  sucueasive  days.  The  fDllowing 
tftble  exhihita  the  result  of  the  oxaminotion  :- — 


Qtiantitjr  per  tUy. 

Sp.gr. 

Total  urea. 

May 

25     . 

.  27    ounces 

1020 '5 

£42  grains. 

■  • 

26 

.     .  30i      „ 

1029-75 

659      ,. 

«( 

27     . 

.  31         „ 

I02S-25 

55fi      „ 

June 

18 

.     .  29         „ 

1027-5 

665      „ 

ti 

19    . 

.  34        „ 

1020-5 

610      .. 

This  patient  was  not  febrile  ;  Ma  weight  was  120  lb«.  ;  tbera  wu  little 
Kp)>«tito,  and  no  thirst,  and  yot  ho  exci-eted  daily  4 '6  grainu  of  nrca  for 
oscli  jKiund  of  body-weight  on  these  five  duytt,  which  ia  fully  a  quarter 
beyond  the  usual  average.  I  saw  the  patient  again  towani  the  end  of 
Jannnry,  lf)63.  Tho  uriue  had  then  lost  its  peculiarity  ;  and  the  health, 
under  a  regulated  diet  and  exercise,  and  a  course  of  vegetable  tonics, 
with  citrate  of  potaah,  had  become  completely  re-«atabliahe(L 

Front  was  of  opinion  that  those  cases  were  ]iathologically 
related  to  diabetes  ;  and  he  conjet-tnred,  thongh  he  had  not 
witnessed  the  fact,  that  they  uftcii  developed  subsequently  into 
that  disease.  That  there  is  some  relation  between  the  two 
conditions  seems  not  improbable  ;  iu  the  cases  of  Dr.  Ringer 
and  myself  a  small  quantity  of  sugar  was  temporarily  present 
in  the  oriuc  with  the  excess  of  urea. 
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In  the  case  jost  related  the  canse  of  the  complaint  was 
mental  anxiety  ;  and  in  all  the  instances  which  I  have  been 
inclined  to  place  in  this  gronp,  the  origin  of  the  disorder  conld 
always  be  traced  to  some  kind  of  mental  emotion. 


CHAPTER   IV. 

ABNOEMAL  SUBSTANCES  IN  THE  URINE 
ORGANIC   DEPOSITS. 


I.— PIGMENTARY   PAKTICLES. 

Ttiesb  objects  deeerre  a  passing  notice,  from  the  fact  that 
ihey  are  frc(|ncnt,  almost  constant,  if  not  absolutely  constant, 
oVjjects  in  urinary  deposits,  and  have  not  hitherto  been  de- 
scribed. They  are  especially  abundant  when  there  is  a  copious 
shedding  of  epithelium  into  the  urine  ;  but  they  are  not  asso- 
ciated with  any  particular  kinds  of  epithelium,  and  appear  in- 
discriminately with  renal,  vesical,  nrcthral  and  even  vaginal 
cpitholinm. 

Tlicy  never  exist  in  such  quantity  as  to  form  the  entire  of 
a  visible  urinary  se<Iiment ;  they  are  only  to  be  reoo^iBtHl  by 
the  microscope.  They  vary  exceedingly  in  sixe,  ^ape  and 
colour  :  and  yet  they  are  easily  idontilied.  They  appear  espe- 
cially under  two  conditions :  namely,  as  free  amorphous  parti- 
cles, and  cell-like  bodies  (or  cc41oids).  The  accompanying 
figure  represents  the  more  common  forms  (Fig.  IG). 

Tlie  free  amorphous  masses  {a  a)  are  of  a  reddish-brown  or 
brownish-oranfje  colour,  varying  in  size  from  mere  specks  just 
visible  imder  the  microBcope  to  particles  as  large  as  pns  glo- 
bules or  larger. 

The  cell-like  particles  have  a  peculiar  apiiearance,  very  diffi- 
cult to  explain.  They  never  present  an  nnmistakeably  cellular 
character  ;  they  appear  flat,  never  spherical.  Their  outline  is 
generally  an  oblique  ovoid.  Within  this  outline,  which  is 
generally  of  exceeding  delicacy,  and  of  perfect  definition,  lie 
masaea  of  red  or  orange  pigment  exactly  resembling  tlic  free 
amorphous  particles  already  described.  Sometimes  the  pigment 
fiLU  the  entire  outline  [c) ;  but  generally  some  portion  nf  thu 
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celloid  is  free,  and  the  pi^ent  is  accuranlated  in  one  or  more 
heaps  filling  up  the  outline  to  very  different  degrees  {b  b). 
Sometimes  tlicre  is  only  just  a  granule  of  pigment  in  the  entire 
celloid,  or  there  may  not  even  be  any  in  at  all  (</).  In  the  last 
ease  the  celloid  has  a  i)eculiar,  faint,  blneish,  mother-of-pearl, 
lustre.  When  the  celloid,  on  the  other  hand,  is  stuffed,  as  it 
were,  with  the  pigment,  it  loses  its  transparency  and  appears 
almost  black  in  the  field  of  the  microscope  {e).  Not  nnfi«- 
qucntly  the  outline  is  incomplete,  presenting  an  appearance  as 
if  half.or  moi-e  of  it  had  been  carried  away,  but  without  at  all 
interfering  with  the  condition  of  the  remainder  (/). 


(^ 


:•  •*'  ^, 


Via.  16.  Pigmental)- particlef).    a  a.  Free  amorphmw  parttcles;  bk.  CoUoiiU, 
coutuiuing  pigmentary  particles. 

The  celloids  vary  in  size  from  a  mere  speck,  less  than  a  blood 
corpuscle,  to  a  superficies  as  large  as  that  of  a  pavement-epithe- 
lium cell.  The  ordinary  dimensions  are  from  -jVg^  to  Yifcv  ^^ 
an  inch.  They  keep  badly  in  urine,  and  disappear  altoge^^ 
when  decomposition  sets  in. 

These  particles  are  not  confined  to  any  particular  state  of  the 
urine,  and  have  not,  so  far  as  I  have  ascertained,  any  precise 
pathological  signification  ;  though  they  are  always  much  more 
numerous  in  Bright's  disease,  vesical  calcnli,  purulent  nrine^ 


KXTRA.RENAL  EPITUELIUM. 


95 


lencorrboea  and  nrethritis,  than  when  the  urine  is  free  from 
moq>hoIogicaI  cleiuents. 

I  iim  unable  to  explain  their  presence  in  unne.  I  have 
found  them  in  quantities  in  the  atrophied  kidney's  of  chronic 
I5rij;ht*s  disease.  But  I  have  also  found  exactly  Biuiilar  IxidieK 
in  places  far  removed  from  the  urinur}^  ]>assage« — in  the  brain, 
in  the  vicinity  of  old  apoplectic  clots,  in  the  neighbourhood  of 
old  extravasationa  in  other  places,  iu  enccjthaloid  growths  and 
other  tumours, 

I  have  been  in  the  habit  of  noticing  these  objects  for  many 
years,  and  have  regarded  them  as  derivatives  of  Itmmatine  ;  but 
how  tiiey  come  to  assume  their  peculiar  forms  I  c«unot  con- 
jecture. 

II.— EXTRA-BENAL  EPITHELIUM. 


Any  part  of  the  genito-nrinary  }>afisuges  may  shed  its  epithe- 
lium into  the  urine  bo  as  to  form  a  sediment. 

The  urines  of  the  two  sexes  diflcr  notably  in  the  character 
and  quantity  of  the  epithelial  cells  found  iu  them.  This  arises 
from  anatomical  difl'erences  in  the  lower  genito-urinar}*  jms- 
Rages ;  aud  advimtagc  nuiy  sometimes  be  taken  of  this  circum- 
stance to  distinguish  the  sex  of  the  individual  whose  urine  ie 
under  uxamination. 

In  the  male  sex  an  epithelial  deposit  of  extra-renal  source  is 
moat  commonly  derived  from  the  urethra  aud  prostate  gland, 
and  is  composed  of  oval,  tailed  or  rounded  cells  (Fig.  17),  about 
twice  as  large  as  pus  cells  and  u.saidly  fiutteDcd.  A  de{>03it  of 
this  sort  is  always  scanty,  and  to  the  naked  eye  presents  the 
apixumuice  of  a  oolle<!tion  of  whitish  flakes  and  strings.  "When 
taken  up  by  tlie  pif)ette  for  examination,  these  flakes  are  found 
lo  have  the  vit*cid  glairy  character  of  mucus.  A  seilimcnt  of 
this  character  is  not  uncommon  in  men  ;  in  many  cases  it 
may  be  distinctly  traced  to  an  old  gonorrhaa,  win'ch  Las 
long  since  p.'iAfteii  away  leaving  no  other  vestiges  Ixihind  it. 
The  deposits  found  in  the  urine  of  persons  subject  to  noc- 
turnal emissions  have  very  much  the  same  appearance  to  the 
naked  eye. 

*It  is  well  to  be  aware  of  the  nature  of  this  dqwsit.  Youths 
princiitally,  but  older  men  not  imfrequently,  obsenc  for  Ihcm- 
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Bclvcs  the  presence  in  their  urine  of  the  strings  and  flakes  just 
described  ;  and  they  are  liable  to  become  subject  to  hypochon- 
driacal fears  and  anxiety  respecting  them.  Such  indiridnals 
are  common  victims  of  unprincipled  empirics.  I  was  recently 
consulted  by  a  gentleman  who  paid  yerj  large  sums  to  a  quack 
who  had  persuaded  him  that  the  flaky  shreds  in  his  urine — 
the  innocuous  vestiges  of  a  gonorrhoea  contracted  five  years  pre- 
viously— were  of  a  dangerous  nature,  and  required  aptive  and 
long  continued  treatment.  It  is  not  a  trifling  matter  to  be 
able  to  allay  the  alarm  of  such  patients,  and  to  convince  them 
that  the  subject  of  their  anxiety  is  wholly  unimportant. 


Fir.  17.  Ovnl  and  tailed  epitheli&I  cells,  found  In  tbe  thready  and  flaky  deposit  of 
the  urino  uf  a  man  who  had  fonuorly  suiturod  from  gonorrhtaa. 


In  females,  epithelial  sediments  are  both  common  and  abun- 
dant. From  the  simple  short  urethra  the  urine  receives  little 
or  nothing ;  but  the  vaginal  membrane  is  invested  in  an  exten- 
sive tract  of  pavement  epithelium,  the  elements  of  which  are 
detached  with  facility  and  in  great  quantity,  giving  rise  to  an 
abundant  amorphous-looking,  light,  cloudy  deposit  in  the  urine. 
TVhen  examined  microscopically  this  deposit  is  found  composed 
of  large  flat  cells  resembling  the   epithclia  of  the   mouth 
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(Pig.  18).    The  cdle  cither  lie  discrete,  or  united  by  their 
borders  into  patchea  of  rude  mosaic. 


Fio.  18.  YagioAt  epltheUam  In  tbt  urine. 

A  deposit  of  this  character  is  found  only  in  the  urine  of 
females,  and  comparatively  few  are  wholly  exempt  from  it.  In 
the  subjects  of  vaginal  leucorrhoea  it  is  always  abundant;  but 
it  is  also  present  frequently,  and  in  quantity,  where  there  is 
no  appreciable  disorder  of  the  genital  passages.  Even  young 
(female)  children  may  have  a  sedimentaiy  urine  from  this 
oaufie,  especially  those  of  a  strumous  habit. 

Tiie  epithelium  of  the  bladder,  ureter  and  pelvis  of  the 
kidney  finds  its  way  into  the  urine  of  both  sexes  in  caaes  of 
vofiical  calculus,  renal  calculus,  and  pyelitis  from  any  cause. 
The  epithelium  which  linos  these  put«  is  of  a  transitional 
character,  imd  prcsenU  a  great  variety  of  forms — cyliudiical, 
spindle-sJiajjed,  caudate,  oval,  spheroidal  and  irregular 
(Fig.  li»).  It  cannot  fail  to  be  noticed  how  like  some  of  these 
cells  are  to  cancer-cells  ;  so  like  indeed  tliat  the  recognition  of 
cancer-cells  (as  such)  in  the  urine  becomes  a  matter  of  very 
great  uncertainty.    In  cases  of  suspected  pyelitis  the  existence 
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in  the  urine,  greatly  fortifies  the  diagnosis. 


Fio.  10.  Epitbolixd  cells  from  the  bladder,  ureter,  and  polvla  of  the  kidney. 


III.— RENAL  EPITHELHTM  AND  CASTS  OF  TUBES :  THE 
DEPOSITS  ASSOCIATED  WITH  ALBUMINURIA. 

As  renal  epithelium,  and  casts  of  the  nriniferous  tubes,  are 
commonly  found  together,  it  will  be  couTenient  to  consider 
them  in  conjunction. 

The  uriniferous  tubes  are  lined  with  a  single  layer  of  sphe- 
roidal epithelium.  The  cells  of  this  layer  in  the  cortical  part 
of  the  kidney  consist,  in  the  healthy  state,  of  a  round  or  slightly 
oval  nucleus  having  a  delicate,  regular  outline,  resembling 
closely,  both  in  size  and  asjiect,  (except  iu  not  being  biconcave) 
the  red  corpuscle  of  the  blood  ;  around  this  nucleus  is  aggre- 
gated a  quantity  of  solid,  yet  friable,  faintly  granular  sub- 
stance (Fig.  20  a  a),  A  distinct  cell-wall  is  usually  under- 
stood to  exist  around  each  nucleated  mass  ;  but  my  own  ob- 
servations tend  to  support  the  view  of  Dr.  Beale  that,  in  the 
convoluted  tubes,a  distinct  cell-wall  can  only  occasionally  be  seen. 
AVhen  the  cut  surface  of  a  healthy  kidney  is  scraped,  the  nu- 
cleated masses  are  Ireely  separated  &om  each  other.    The 
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nncleuB  itself  is  Uien  Been  to  be  exceedingly  tiniform  in  size 
and  abape ;  but  the  granular  matter  smrounding  it  is  very 
irregular.  Sometimes  the  nucleus  is  quite  free  ;  more  commonly 
it  ia  embedded  in  granular  matter.  Sometimes  tliis  latter 
fynoB  a  spheroidal  mass,  with  a  more  or  less  distinct  cell-wall ; 
Bometimes  the  granular  mass  looks  as  if  partly  broken  ofif ;  or 
there  remains  only  a  small  quantity  of  it  adhering  to  the 
nacleus.  In  the  straight  tubes  tlie  c^'ll-wall  is  uhvuys  distinct 
enough,  and  the  cells  are  flutter,  bo  that  the  available  bore  of 
the  tubes  is  larger  in  the  pyramidal  tlian  in  the  cortical  por- 
tions. When  there  is  rapid  proliferation  of  the  epithelium 
of  the  uriniferous  tubes — (as  in  the  large  white  or  mottled 
kidney)  the  nucleus  is  frequently  seen  cleft  into  two  or  three 
nnclcoU,  and  the  cell  pats  on  the  appearance  of  a  pas  corpuscle. 


Fml  M.  RonU  imhhollum.    a  a.  KAtitnU  wauuukeo  of  tbo  colli;  h  Atrophied 
dhlntagnawd  niuU  ccUr  ;  c.  BeiuU  auu  In  a  rtita  at  tktty  dOtftfuomtiuu. 


The  epithelial  lining  of  the  uriniferous  tubes  is  liable  to  be 
icpfirnied  from  the  basement  membrane,  in  ccrtiiin  discnscd 
conditions*  and  discharged  with  the  uriui;.  roiigulai)le  matter 
is  also  lioble  to  he  poured  into  the  uriniferous  tubes,  and 
having  solidified  there,  is  afterwards  washed  out  by  the  stream  of 
urine,  and  apj>car&  therein  ae  casts  or  moulds  of  the  tubes. 


90 


ORGANIC  DEPOSIXa 


Tbc  epitliclinm  nnd  casts  thus  discharged,  present  n  nnmbet 
of  modifit;fttions  of  form  and  aggregation  which  serve  to  indi- 
cate and  distingnish  particular  st-ates  of  disease  in  the  kidneys. 

Renal  epitbeliuiu,  forming  a  urinary  dejwsit,  occurs  usuallj 
in  scattered  patches  ;  but  in  the  acute  form  of  Bright*s  disease 
the  epithelium  is  detached  in  coherent  pieces  which  constitute 
casts  of  the  entire  lumen  of  the  tubes.  These  are  "  the  epithe- 
lial cants  "  to  be  presently  mentioned.  The  cells  never  perhaps 
preserve  perfectly  tlieir  normal  form.  The  most  common 
change  is  a  greater  or  less  disintegration  or  breaking-up  of  the 
ceUs  into  amorphous  granular  matter,  which  readily  takes 
place  from  the  absence  or  extreme  tenuity  of  the  cell-^valL 
The  cells  also  become  atrophied  (Fig.  20  b)  ;  and  not  unfre- 
quently  degenerated  into  fatty  a)rpuscles  (c)  which  are  signi- 
ficant of  changes  in  the  kidney  of  most  serious  nature. 

Casts  of  the  uriniferoua  tubes  present  the  following  va- 
rieties : — 

1.  EpitMial  ends  (Fig.  21  a  a). — ^These  consist  of  a  cylinder 
of  coagulable  matter,  studded  over  with  epithelial  cells  which 
adhere  thereto  and  are  partly  imbedded  therein. 


Pia.  SI.  a  a.  "  GpItheUiU  "  oaaU ;  hh.  "rtpnque  granular"  caste,  from*  cats  of 
ftoute  Brigbt'a  dbetMO. 
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2.  Oimque  (frftnular  cnafa  {V\^.  21  ?'  //)• — These  hnve  a  dark 
coarsely  jjraiiular  appciinmce,  and  are  generally  of  mediam 
Bizo  (y^7  of  an  inch  in  diameter). 

3.  Transparent  or  wanj  casts  (Fig.  22). — These  are  clear^ 
gla8i*j%  fibrinous  cylinders,  sometimes  so  transparent  as  to  be 
invisible  until  tinted  artificially  by  means  of  Iodine  or  a  soln- 
tion  of  Ma<;eut<a  ;  somutiuicii  faint  markings  map  Uieir  surface^ 
or  tliey  sliow  a  faint  molecular  comiwsitiou.  They  present 
extreme  differencea  of  diameter ;  the  smallest  ore  not  more 
timn  the  breadth  of  a  blood  corpu.wle  (a  a)  ;  the  largest  are 
jij  of  an  inch,  or  more,  in  breadth  {hh  c)\  others  again  are 
medium  sized. 


Pw.  12.  Wjucy  aurtu     a  a.  Pmm  frlio  urino  of  u  inau  witb  cUnmfc  Brifrht'n  dlnoAM  of 

cii.-l.t  iii<:>ti(li»*  Juration  (uHiia  Uuodjr,  IntcnMilv  Hlbiiminoiui,  aiuunrca,  death  troxA 

.  r>  &.  Fruin  a  uwto  i>f  rlmiDic  Uogbt't  diAtuM  (Urgu  whJU  kidn^] ; 

uw  oi  dircmlu  Britfht's  (Umom  (contrMted  kidney  with  ftetty  (^ 


4.  Fattii  msfs  (Fig.  23  a  a). — S<:)mctiniGS  a  transparent  cast 
16  «tudded  with  tolerable  uniformity  vrith  minute  oil  particles: 
more  commonly  the  oily  i)articles  ai*e  irregularly  distributed 
in  and  on  such  a  cast ;  sometimes  a^'ain  they  are  collected  into 
dark  botryoidul  raatwes — apparently  the  result  of  the  broaking- 
up  of  an  ailiiereut  cell  which  lia.s  undergone  fatty  degeneration. 
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5,  Blood  Casts  (Fig.  23  b  &).— Sometimes  these  nrc  exceed- 
ingly beautiftil  objects,  being  perfect  cylinders  composed  of 
delicate  circles  placed  in  apposition  ;  more  generally  a  fibrinous 
oast  is  studded  irregularly  with  blood  coqjusolea,  some  perfect, 
and  Bomc  withered  and  contorted;  sometimes  the  cast  seems 
composed  of  blood  disks  crushed  or  compressed  into  a  cylin- 
drical mould  (0- 


Fia  It.    aa.  Fttttycuta;  bb.  Blood cuta;  dd.  FrM  bt^ moleoulM. 

6.  Pu3  Catts. — Dr.  G,  Johnson  has  described  and  figured 
moulds  or  casts  of  the  uriuiferous  tubes  composed  of  pus 
corpuscles.  In  two  such  cases,  examined  post  nwrtem,  he 
found  multiple  abscesnes  iu  the  kidneys.  In  a  case  examine<l 
by  myself,  where  both  kidneys  wtire  riddled  with  myriads  of 
secondary  abscesses,  the  urine  found  in  the  bladder  after  death 
contained  no  rec^ognisablc  tube-casts;  the  obfter^*ation  was, 
however,  an  imperfect  one,  owing  to  c*ommcucing  aramoniacal 
decomposition  of  the  urine,  which  may  have  caused  disintegra- 
tion of  any  pre-existing  casts. 

To  the  naked  eye  deposits  of  renal  epithelium  and  tube- 
casts  appear  amorphous:  they  arc  often  very  scanty,  and 
resemble  a  cloud  of  mucus:  sometimes  they  are  more  denso 
and  form  a  white  flour-like  sediment. 
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Clinknl  nignifiraticf  of  rpiurl  epilMiion  and  fulte-casts. — Tho 
most  unirorsal  inforenoe  from  the  preecnco  of  thtiao  bt>tlioa  iu 
the  nriue,  ia  the  existcnco  of  some  organic  miHcbief  in  the 
kidne^'K.  But  a  ttludy  of  thoir  rariotiB  forms  and  appenmnocs 
ftimiahes  Btill  fiirther  information  of  grent  weight  in  the  diag- 
nosis and  prognoftis  of  the  different  staj^cs,  and  different  types 
of  renal  degeneration.  This  subject  cannot,  however,  be  ftd- 
Tantflgeonsly  considered  iu  the  present  section,  but  will  take 
its  place  more  a[ipropriately  in  the  chapters  on  Briefs  disease. 
The  following  general  remarks  mar,  however,  find  room  here  ;-r- 

1.  The  deposit  may,  and  generally  does,  contain  a  mixturo 
of  two  or  more  varieties  of  casts  and  cells. 

2.  Conclusions  as  to  their  patholocrical  meaning  mnst  be 
deduced  from  the  prevailing  tyjxis  rather  than  from  the  absence 
or  presence  of  one  or  two  of  a  {mrticular  character.  For 
example,  it  mnst  not  be  assumed  that  the  kidneys  arc  in  a 
state  of  hopeless  fatty  degeneration,  or  even  commencing  to 
ondorgo  that  change,  because  one  or  two  cells,  or  one  or  two 
cast«  disfilay  oil  molecules. 

8.  It  is  necessary,  iu  order  to  avoid  serious  errors,  to  examine 
q^ecimeuK  of  urine  jinssed  on  two  or  three  separate  days. 

4.  Bearing  in  mind  these  prccautionts  and  having  regard  to 
the  previous  histoiy  of  the  case,  the  following  conclusions  are 
gmrralhj  warranted,  {a).  Epithelial  casts  and  blood-castn 
indicate  a  dise^ise  of  recent  origin.  (*).  Transparent  large 
waxy  casts,  mixed  with  dark  granular  casts,  indicate  a  chronic 
disease,  {c).  Epithelium  and  casts  containing  much  fat  indi- 
cate fatty  degeneration. 


IV.— FAm'  MATTRU  IN  ORINE. 

Patty  matter  a j)pears  in  urine  under  a  variety  of  circnmstancea. 

1,  In  the  preceding  section  it  has  been  shown  that  tube-casta 
and  n-nal  epitheliiuu  (sometimes  vaginal  epithelium  also)  are 
liable  to  undergo  futty  degeneration,  and  oily  particles  then 
appear  in  the  urine,  either  enclosed  in  the  altered  cells  or 
Ijring  free,  Dr.  Bcalc  has  shown  that  the  oily  matter  under 
these  cirtiimsUnccs  contains  cholcslcrin  dissolved  in  it. 

2.  In  the  condition  called  chylous  urine,  free  fat  is  dis- 
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charged  in  great  quantity,  either  in  the  fonn  of  globules 
yifsible  under  the  microscope,  or  more  commonly,  divided  into 
molecoles  so  small  that  they  appear  only  as  gninalar  jmrtlcles, 
nuder  the  highest  magnifying  powers,    (See  Chyloi\s  Urise.) 

3.  The  discharge  of  quantities  of  fluid  fat  by  the  kidneys 
is  a  phenomenon  &o  extraordinary  and  unexpected,  that  its 
occurrence  has  been  doubted.  But  there  appear  to  be  a  few 
well  autlicJiticated  instances.  My  colleague,  Mr.  Turner, 
informs  mc^Jmt  such  an  instance  fell  under  his  o^^n  notice. 
The  patient  was  taking  cod-liver  oil,  and  each  day  there  was  a 
discharge  of  yellow  oil  with  tlie  urine.  Two  examples  have 
also  be^  brought  fonvard  by  Dr.  C.  Mettenheimcr  :  one  was  a 
man  with  cancer  of  the  lungs,  who  was  taking  daily  a  table- 
spoonful  of  cod-liver  oil;  the  second  was  a  woman  convalescent 
from  acute  nephritis,  who  was  taking  the  emulsio  cannabina.* 
Dr.  Henderfion,  likewise,  describes  three  cases  of  heart  disease, 
in  wlucii  oil  globules  appeared  on  two  or  three  occasions  in  the 
urine.     (Brit.  Med.  Joum.,  1858.) 

4.  Concretions  containing  fatty  matter  have  been  encoun- 
tered in  the  urinary  bladder.     (See  Uuosteaijth.) 

5.  Kiestfine,  —  This  is  a  name  given  by  Nauche  to  a 
peculiar  pellicle  said  to  form  on  the  urine  of  pregnant  women 
when  left  at  rest  for  a  few  days,  and  said  to  contain  fatty  and 
caseous  matter.  Much  has  been  written  on  the  nature  of  this 
pellicle  and  its  value  as  a  sign  of  pregnancy  j  but  the  accounts 
are  so  contradictory  that  no  safe  conclusions  can  be  dmwn 
from  them.  I  have  carefully  looked  over  all  the  observations 
hitherto  made  on  the  subject,  and  am  inclined  to  believe  that 
the  kiesteine  pellicle  is  nothing  more  nor  less  than  the  mould 
fungus  which  is  apt  to  grow  luxuriantly  in  urines  contain- 
ing organic  matters.  The  urines  of  pregnant  women  are 
likely  to  fonn  a  fitting  nidus  for  this  fungus  from  the  large 
quantity  of  epithelial  debris  wliich  they  generally  contain.  A 
Tery  frill  account  of  the  literature  of  this  subject  is  given  in 


•  C.  Mrttenbeiiner — ArchiT.  d.   Verein,  Bd.  i.,  p.  374,     Seo  alw  A.  G. 

Long*a  Dorpftt  Thcsia,  De  adipe  in  urintt  et  miibus,  &c.  (1852).  There  ia  no 
doubt  that  cats  am]  iluys,  fed  with  an  excetuivti  quntitily  of  tai.,  excrete  (ulj 
matter  in  conRidtrAhle  prr>purtioD  with  the  uriup,  no  ob  to  yield  globule* 
TMibW  with  tbd  microscope. 
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MontgomcryV  "  Si^s  and  Symptoms  of  Pregnancy.**  A 
paper  by  R.  C.  Uolding  in  the  Britisli  Obstetric  Hecord  for 
1847 — 48,  and  another  by  Hicks  in  the  Lancet  for  1859, 
voL  ii.  p.  281,  may  also  l>o  consulted.  The  question  deserves 
to  be  re-examined ;  but  the  iuvcstigation,  to  be  of  use,  must 
\)e  conducted  with  mucli  more  rigorous  exactness  than  any 
hitherto  published, 

v.— PUS  IN  UKINE. 

TJrine  containing  pus  is  turbid  and  milky  when  voided. 
After  standing  a  while,  it  deposits  a  dense  yellowish  white 
sediment.  Pus  presents  a  very  different  ap|V!arance,  according 
as  the  reaction  of  the  urine  is  acid  or  alkaline.  In  the  former 
case  the  deposit  is  loose,  and  the  corj)U8i'.lea  discrete ;  but  if 
the  urine  be  alkaline,  as  it  often  is,  from  ammoniocal  decompo- 
sition, the  pus  coheres  into  a  viscid  tenacious  mass,  which  can 
be  drawn  out  into  long  tough  strings.  This  latter  appearance 
is  diagnostic  of  pus, 

Micro^eh^mieal  eharaciers. — Pus  posacsses  an  analogous  con- 
stitution to  blood,  and  is  composed  of  cellular  particles  floating 
in  a  liquor  ptiris.  Liquor  puris,  like  liquor  sanguinis,  is  an  albu- 
minous saline  fluid ;  therefore  purulent  urine  necessarily  con- 
tains more  or  less  albumen — the  quantity  varying,  according 
to  the  proportion  of  pus  present,  from  a  trace  too  slight  for 
detection  by  ordinary  reagents,  to  a  considerable  imprejjTintion. 
It  is  Bometimes  a  polut  of  importance,  and  always  of  cousider- 
able  nicety,  to  decide  whether  the  quantity  of  albumen  in  a 
purulent  urine  is  no  more  than  can  be  accounted  for  by  the  pus 
present,  or  whether  some  of  it  is  not  due  to  renal  disease. 
Such  a  question  occasionally  arises  in  cases  of  vesical  calculi, 
accompanied  with  catarrh  of  the  bladder — most  surgeons 
holding  tliat  the  co-existence  of  renal  degeneration  constitutes 
a  bar  to  operation.  Usually,  purulent  urines  become  merely 
hazy  with  nitric  acid ;  and  tlie  quantity  of  pus  must  be  veiy 
great  indeed  to  account  for  a  largo  de|X)8it  of  albmnon.  Im- 
portant asfiist^vncc  in  doubtful  coses  is  to  be  obtained  by  a 
diligent  search  for  tube-casts  in  the  freshly  voided  urine. 

The  chemical  test  for  pus  is  the  conversion  of  it  into  a  viscid 
mass  by  the  addition  of  liq.  potassas  or  liq.  ammoniae. 
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The  pas  corpasclo  is  a  Bpherical  cell,  about  one-third  largei 
than  a  red  blood-diak.  Examined  without  reagents,  it  appears 
opnqnc,  granular  on  the  surface  and  yellowish  (Fig.  24,  o). 
The  denser  the  urine  the  smaller  and  more  crumpled  becomes 
the  pus  corpuscle ;  whereas,  the  addition  of  water  expands 
and  clears  it — sometimes  bringing  into  view  the  nucleus. 
This  effect  is  brought  about  much  more  quickly  and  powerfully 
by  a  drop  of  acetic  acid,  insinuated  beneath  the  covering  glass. 
The  nucleus  thus  displayed  is  found  to  be  cleft  into  two,  three, 
and  sometimes  four  nucleoli  (£).  If  tho  acid  be  added  in 
excess,  tlie  cell-wall  and  contents  disappear  altogether,  and  the 
ulcll  nuclei  float  free  in  tlie  fluid. 


Fio.  24.  Fiu  globules,    a.  WlUiout  naBsnte ;  h  6.  After  tbe  addlbon  of  ooetfe  Add. 

Clinical  aigiiificunce. — The  importance  of  pus  in  urine  de- 
pends on  its  source  and  quantity.  Suppuration  may  take  place 
in  any  part  of  tho  gcnito-uriuary  passages,  or  abscesses  of 
adjacent  parts  may  burst  into  these  and  cause  pus  to  appear  in 
the  urine.  It  is  therefore  always  desirable  to  decide  the  ana- 
tomical source  of  the  pus.  This  is  not  always  easy,  and  some- 
times it  is  impossible.  Tho  following  are  the  points  to  be  held 
in  view  in  such  an  inquiry  : — 

MHien  pus  is  derived  h-om  the  urethra  (as  in  gonorrhoea) a  drop 
or  two  may  be  squeezed  from  the  meatus  urinarius  by  com- 
pressing the  penis.  Gonorrhcea  is  the  commonest  cause  of  pas 
in  the  urine  of  men.  The  quantity  is  always  small,  and  the 
general  properties  of  the  urine  are  not  affeot^'d  thereby. 

In  women  the  most  common  cause  of  slight  admixtures  of 
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pus  with  the  nrine  is  leucorriioea,  which  betrays  itself  hy  the 
co-€xist«nce  of  abundance  of  pavement  epithelium. 

Pus  from  the  bladder  has  a  more  serious  significance,  as  in- 
dicating the  existence  of  cystitis.  Usually  there  is  little  diffi- 
culty in  tracing  this  to  its  right  source  by  the  local  symptoms. 
In  severe  cases,  the  excessively  frequent  micturition — every  ten 
or  fifteen  minutes — the  ammoniucal  state  of  the  urine  when 
Toided,  and  the  sjKiedy  gclatinisalion  of  the  pus  into  a  viscid 
mass,  leave  no  doubt  on  the  mind  of  the  practitioner.  But 
when  the  cystitis  is  slight  and  of  old  standing,  there  is  more 
difficulty,  as  the  urine  may  retain  its  acidity,  and  micturition 
may  not  be  very  frequent.  The  presence  of  stone  in  the  blad- 
der, an  enlai'ged  prostate,  the  history  of  a  paet  lithotomy, 
or  of  an  old  stricture,  generally  gives  a  key  to  the  source  of 
the  pus. 

Suppuration  in  the  pelvis  of  the  kidney  (pyelitis)  is 
generally  indicated  by  direct  signs  of  irritation  in  the  loins. 
When  these  are  absent^  reliance  must  be  placed  on  finding, 
with  the  pus,  epithelial  elements  of  transitional  character  (sec 
Fig.  19),  an  acid  reaction  of  the  urine,  and  absence  of  signs 
pointing  to  the  bladder  and  urethra. 

Tlie  bursting  of  an  abscess  into  the  urinnry  passages  is  usu- 
ally signnliiicd  hy  a  fiu<lden  irruption  of  a  large  quantity  of  pus 
into  the  urine.  Perineal  abscesses  opening  into  the  urethra 
can  scarcely  be  overlooked  ;  but  perivesical  and  perirenal  ab- 
scesMcs  are  mure  ditlicult  to  diagnosticate. 

Purulent  urine,  from  8up|)uration  in  the  kidney,  will  oome 
ondcr  consideration  in  fuiuro  pages  (See  Supi'UUATION  in 
THK  KiDyEYs,  Pyonephrosis). 

VI.— BLOOD  IN  UKINE— HEMATURIA. 


An  ndmixture  of  blood  with  the  nrne  is  readily  recognised 
by  the  colour  which  it  imparts  to  the  secretion,  unless  the 
quantity  be  very  sTnall.  If  the  blood  is  derived  from  the 
kidiRVri  it  is  diffused  eqnally  thmugh  the  urine^  comiaunicji- 
ting  to  it  a  reddish  or  a  [x-culiar  smoky  tint^  and  afler  standing 
awhile  a  chocolate-coloured  gnnnous  dejioHit  suhsidps.  But 
when  the  blood  is  derived  from  some  {>art  of  the  urinary  tract 
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below  the  kidneys — ^ureters,  bladder,  or  urethra — the  coloTir  im- 
parted to  the  urine  is  pinkish  or  Termilion,  and  frequently 
distinct  clots  arc  found  in  the  deposit. 

The  microscope  is  the  surest  means  of  discovering  blood  in 
urine  ;  nevertheless  the  cor|)uscles  may  disappear  veiy  speedily 
if  the  urine  be  of  very  low  specific  gravity,  or  amraoniacal.  In 
acid  urine  of  moderate  density  (1020 — 25)  the  corpuscles 
remain  visible  and  preserve  their  form  for  several  days.  They 
seldom  present  the  bi-concavc  shape,  but  usually  appear  as 
simple  circles  (Fig.  25  a).  Sometimes  they  shrink  and  crumple» 
and  become  misshapen  in  various  ways  ((). 


Fra.  25.  BIoDd-ooipuMlos  In  urine,    a.  SIIgfatlT  distended  by  ImbiUtlon. 
b.  Serrated  and  shnTellod. 

The  marks  by  which  blood-corpuscles  are  distinguished  from 
other  cells  found  in  urine,  are,  the  extreme  tenuity  of  their 
outline,  the  absence  of  visible  cell-contents,  and  especially  of 
a  nucleus,  and  their  feeble  refractive  power.  When  the  bi-con- 
cave  form  is  preserved,  this  of  course  is  diagnostic.  Blood- 
disks  are  liable  to  be  confounded  with  confervoid  six)rales,  with 
the  minute  discoid  forms  of  oxalate  of  lime,  and  with  the 
nuclei  of  renal  epithelium.  From  the  first,  they  are  dis- 
tinguished by  the  absence  of  a  nucleus,  which  can,  with  a  good 
glass,  always  be  detected  in  the  sporules.  Sporules  also  gene- 
rally are  somewhat  oval,  often  elongated*  and  show  signs  of 
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bidding.  The  discoid  cryslala  of  o^calatc  of  lime  are  diatin- 
guiiilied  by  tbe  existence  of  intermediate  forms  whicli  connect 
them  with  dumUbells.  Renal  nuclei  are  distinguished  by  their 
strong  refrdclion,  by  being  fitrongly  tinted  by  magenta,*  and 
asually  they  are  surrounded  by  some  portion  of  the  mati^rial 
wiiicb  originally  invested  them. 

Urine  containing;  bltxid  is  of  necessity  always  more  or  less 
albuminous.  The  rjuantity  may  be  so  great  that  tbe  urine 
looks  like  pure  blood,  and  coagtilates  spontaneously,  or  so 
small  tJiat  the  microscope  is  required  to  detect  it.  The 
ha;mon*hagc  may  arise  from  a  great  variety  of  causes,  which 
may  Iki  classified  as  follows : — 

1.  Lofol  leaiona — external  injury,  violent  exercise,  calcu- 
lous concretions,  ulcers,  abscesses,  cancer,  tubercle,  para- 
sites, active  or  jiassive  congestion,  Bright's  di>^'aite. 

2.  Symjitomai'w — in  purpura,  scurvy,  eruptive  and  con- 
tinued fevers,  intermittent  fever,  cholera,  etc.,  mental 
emotion. 

5.  SupplemmUtry  or  vicurwua — to  menstruation,  hsemor- 
rhoid^  asthma. 
Cases  also  otx'ur  which  are  not  referriblo  to  any  of  these 
categories,  of  which  the  origin  is  extremely  obscure.t 

1.  Ihtinaturia  frmn  local  Usions. — This  division  includes  by 
far  the  largest  number  of  cases.  A  jx)int  of  great  importance 
is  to  ascertain  the  exact  source  of  the  blood.  This  is  nut,  as  a 
rule,  dillicult. 

lliemorrhage  from  the  substance  of  ths  kitiney  is  recognised 
by  the  existence  of  tnbo-caatfi  in  the  deposit.  By  far  the  most 
common  cause  of  this  variety  of  hematuria  is  some  form  of 
BrighVs  disease  or  its  allies  (congestion,  iS:c.).  In  falls  and 
blows  on  the  loins,  or  any  injuries  supposed  to  implicate  the 
kidneys,  the  occurrence  of  casts  in  the  urine  furnishes  a  valu- 
able diagnostic  sign.  In  the  following  remarkable  case  of 
laceration  of  the  kidney  from  a  fall,  the  condition  of  the  urino 


*  Se«  a  paper  by  tbe  aothor,  **  (!ht  tbe  BflTects  of  Maji;enta  and  Taariu  on  the 
Blooil-Corpuecln,"  in  ihe  Trocecdlngf  of  tbe  Royal  SoeietT-for  1S63. 

•f  li  ma;  be  DecG«a<ir]r  tu  remipd  ktiideuLs  tbat  in  females  th«  nriiM  ia  geae- 
nWf  bluodj  during  tbe  menstrual  How  ;  it  ina^r  alao  beoome  to  at  tny  tiiue 
it  titan  ba  uCeriao  and  vaginal  bBmorrbago. 
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WDB  accnrately  noted   fnm   the  time   of   tlie   accident  till 
death. 


E.  DaTies,  a  bricklAver,  tf^  80,  wm  brooght  into  the  Manoliester 
Infirmary  at  3  p.iu.  on  April  27, 1863,  in  a  Htuto  of  complete  iiuoniibility, 
irith  giiniiing  rcsptmtion,  apparently  dying.  In  the  coiu^m?  of  twu  hours 
lie  recovcn-d  consciouwnesa,  and  answered  ([ueBtions  iin perfectly,  in  a  liolf- 
drunken  manner.  It  appealed  lliftt  ho  vent  to  hia  work  in  t)ic  afternoon 
intoxicated,  nnd  that  lie  hud  fulleu  a  height  of  seven  atories.  There  was 
a  compoond  fracture  of  tlie  skull,  and  the  legs  were  severely  contused  and 
Incemti'd.  From  the  time  that  he  recovered  speech  tlia  putieut  continued 
to  talk  in  a  curiously  incoherent  manner,  an  if  he  were  drunk — except 
that  the  prunuuciation  of  worda  watt  unaffected. 

No  urine  vu  pusseil  on  the  dny  of  the  accident ;  but  on  the  day  follow- 
ing  about  eight  ouucos  were  withdrnwu  by  catheter.  The  nriud  wai 
axcoBsively  bloody,  dark  chocnlate-culonrad,  ftnd  highly  aibnminous. 

On  the  third  day  (April  29)  the  patient  wus  in  t)ie  same  slato.  "So 
arine  was  passed  spontiineously  ;  at  8  p.m.  ftbont  an  ounce  waa  withdrawn 
by  catheter ;  it  wiis  of  the  tiotuo  chanicter  ns  before,  but  less  bloody,  and 
less  albinniuous.  On  the  morning  of  the  fourth  day  I  found  the  patient 
breathing  rapidly,  with  a  quick  snuUL  pulae ;  the  tongue  was  inoist ;  there 
wa»  great  thirst— no  appetite  ;  the  bowels  had  been  opened  aeroral  times 
by  medicine.  At  9  p.m.  of  the  same  day  I  again  Waited  the  wanL  Jfo 
nriiiohad  been  voided,  and  the  bladder  was  not  distended.  Tha  general 
condition  waa  evidently  worse ;  tho  delirium  was  conatuit,  and  he  vwora 
awfully  when  his  legs  were  toachod. 

At  noon  on  the  fifth  day  the  patient  was  much  weaker  ;  the  btcatbiag 
was  intormpted  ;  he  muttered  incoherenciea  unceasingly  :  and  waved  his 
hands  as  if  he  saw  specrre-s  in  the  air ;  be  picked  and  tore  the  bed- 
clothes ;  he  had  torn  three  sheets  to  ribbons,  and  had  torn  tho  couoter- 
pane.  Uo  did  this  qnietly,  without  violence,  and  without  attcmjituig  to 
get  out  of  bed.  \V^en  oskeii  questions  he  answered  quite  at  random  :  tho 
tongue  was  dry  and  rod  ;  pulse  almost  imperooptiblc.  No  urine  had  been 
passed  spontODeoaaly  this  day,  nor  the  day  before.  Tha  honsc-sorgeon 
introducad  a  catheter,  and  raeooeded,  by  compressing  the  alnionieii,  ia 
withdrawing  about  two  onneos  of  a  yellowish  urine,  with  small,  dork, 
chocolate  coloured  granules  floating  in  it.  About  on  hour  after  the  patient 
died  quietly,  without  coma  or  conTuUion.i. 

During  the  five  days  that  the  patient  surriredf  no  urine  was  posMd 
spontunoouidJy  ;  but  eleven  ounces  were-  'nithdruwn  by  catheter  at  tbrca 
different  times.  The  first  siiocimon,  drawn  tho  dny  after  tlic  accident, 
Kias  excosidvoly  bloody  ;  tho  second,  dn»wn  on  the  third  day,  waa  much 
Isss  bloody  ;  thu  tliird,  drawn  just  before  death,  contained  no  liquid  blood, 
and  had  a  yellow  colour,  hut  it  deposited  a  considerable  sediment  of 
ohDCoUte-coloured  granules  which  consisted  of  Indurated  dots  of  blood. 
Although  this  la^t  sitct'imen,  ooui^istiiig  of  only  two  ounces,  was  the  product 
of  forty  hours'  secretion,  its  specifio  gravity  was  only  1015,  and  its  pro- 
portion of  albantcu  ouly  ^.  The  microscopic  examination  of  tJie  deposits 
revealed  the  existence  of  so  immense  quantity  of  casts  of  tlie  uriniferous 
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tnliefl,  ftBil  those  cbuig^d  character  u  time  paned  orer.  In  the  first 
0penni«ii  the  castd  were  til  dArk,  opnque,  and  graiialar  (Fig.  '26,  a,  c,  e,), 
evidently  cumjioattd  of  crushed  blooil-clot;  no  free  reual  opitheliimi,  nor 
•ny  pyoJitic  cella,  were  found.  In  the  socornl  specimon,  in  addition  to  the 
diLrk  graimlur  coatji,  there  were  numerous  deep-Wown  {ilajii  caHts,  vith 
■troDgly-inarkcd  oaUinea  and  very  few  omrkings  [d^  d) ;  a  few  traos- 
puvnt  caitts  were  also  fournl,  fionio  of  tfacui  sttidtied  with  epithelium.  In 
the  aacond  and  tliird  fli)ecimeiia  fTc«  remd  epithetium  (A,  i),  and  epitbe- 
ISum  from  tlie  pidvis  and  infumlibula  ig\,  Ap|»e&rfd  in  great  abundftnc«. 
Tht?  ri«na1  epithelium  was  deeply  lirowneil,  evidently  fmui  hsniutine,  but 
WM  otherwiae  natanU.  Many  of  the  casta  had  duml^bells  imbedded  in 
tliein. 


Fm.  M.  a,e,t.  T)arlc  fnauUr  easU.  6,  rf.  Tollow  plain  cmU.  ^.  IattoI 
cut  it'jililctl  with  epithallum.  »,  k.  Pmr  ronal  upltbdinm.  s  beforo,  t 
the  addition  o/ acetld  add.    g.  ColU  fraco  tha  pelris  and  Infundibula. 

A  «M;mi/  forty-eight  bnari*  after  death.  I-efl  parietal  bone  fractunid,  with 
a  alight  «li  presftion.  Pura  niat^r  not  lacerated  ;  no  freo  blot»d  on  or  under 
the  nieiiibraric  ;  but  thrro  waa  an  cccbyiuotic  ptttch  ou  it  as  l*rge  as  a 
Hfirin,  corn-apondiiig  to  the  fiacture.  There  was  no  blood  in  the  anicluiMid 
bnt  the  j.ia  tuatt»T  waj  inject^'d  over  the  k[hico  of  two  Mjuarc  inches 
.  vicinity  of  tbe  fracture.  No  lymph  wa-?  thrown  out  on  any  jiart,  nor 
uu  ihcre  surtriiingor  othcrabuonuulccaditiouof  any  pvrtionof  IhebraUi. 
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AbtfoMfn.  Tborc  was  no  external  sign  of  direct  violence  oTpr  the  Imns ; 
all  the  alKioniinal  orguna.  except  the  kidneys,  were  uninjurwl  iio<l  hKnltliy. 
l^  tuinri/  weif^hod  P^  oz.  ;  it  vns  not  laocratt'd.  On  swtliwn  minuto 
granuks  of  indurated  blood  were  found  in  seveml  of  the  inl'undibuU  ;  th« 
whole  >;UiDd  was  hypemrmic.  Jtitfht  AnWu^y  wciglietl  94  ox.,  wn*  torn  in 
two  plftces  on  its  posterior  aspect.  Tho  UcofHtions  ran  atroas,  sorocwltiU 
crookedly,  from  the  outer  border  almost  to  tho  hihira  ;  tliey  wore  iibont  »u 
inch  iipart,  und  varied  iu  depth  from  one  to  three  and  eve-n  ft>ur  line*. 
Thej  were  completely  closed  by  a  weilge-shnped  solid  dot  of  blofwl,  which 
WM  very  firm,  and,  where  in  e^uUct  wiih  tio  renal  subaUiicc,  Wettchffd. 
The  reaal  tiaeuc  immediately  adjacent  to  tho  locemtioDB  sp|»eared  iwrfoctly 
natural-  neither  injected  nor  Boftoocd.  The  tunica  propna  wo*  of  course 
torn  tlirough  orcr  the  ailo  of  the  lacemtionfi.  The  laccmtioua  did  not 
penetrate  iu  any  part  to  tho  infumlibula,  but  two  largo,  firm,  bloo<l> 
eou'Trtiniis— one  as  lai^o  as  a  horse-bean,  and  the  other  as  Urge  as  a  pea 
— lay  loose  in  the  pelvij,  ond  several  smaller  ones  were  found  iu  the 
infundibula.  The  perirenal  atlipcse  tiffsue  was  deeply  fitaiiied  with 
blood  un  both  sides ;  but  it  containid  nritlier  iluid  blood  nor  clots.  I'ho 
{oritoncum  was  not  penetrated  nor  inflamed.  The  hcurt  and  iutij/t  were 
healthy. 

It  was  evident  that  tho  direct  cause  of  deiUh  in  this  case  wu  suppression 
of  urine— aided  putbapb  by  a  degree  of  delirium  tremens.  The  rea.*on, 
probably,  why  no  sigus  of  iaflammution  were  found  in  the  bmiu  and 
peritoneum  waa,  that  the  |iAtiefit  never  riixdly  rallied  from  tho  ^odc  of 
the  ftetid«nt ;  and  that  roactiuu  never  propt^rly  took  place.  The  dn- 
qiiaiuution  uf  the  epithelium  of  the  iKtlris  aud  infuudibnla  must  be  Ml 
buteU  to  the  uritatiou  of  the  blood- coucretion  found  therein. 


Hdomataria  is  rarely  serious  from  its  quantity  in  any  form 
of  Bright*8  disease,  aud  is  generally  quite  iuBignificant,  For 
more  seriotw  are  the  consequences  of  the  coagulation  of  the 
eflPdsed  blood  in  the  urinifcrous  canals.  Unless  these  plugs  are 
expelled  by  tlie  prcssiu-e  of  the  urine  from  behind^  tliey  jKjrma- 
nently  block  up  the  tubes  and  destmy  the  function  of  the  cor- 
responding parts  of  the  gland.  Hence  any  hicmorrhagc  fix>m 
tlie  substance  of  the  ki(bicy,  however  it  may  arise,  is  attended 
with  serious  hazard  that  the  foundations  of  a  fatal  renal  dege- 
neration may  be  laid  thereby. 

Cancer  of  the  kidney  is  often  associated  with  profuse  and 
repeated  hacmaturia ;  the  diagnosis  rests  cliiefly  on  the  presence 
of  a  tumour  in  the  loins  (see  Cancku  ok  the  Kiosey). 

In  ttibi.rclt', abscess, renal  embolism,  hydatids,  the  haemorrhage 
is  seldom  more  than  tritiing.  In  active  bypersemia  of  the  kid- 
neys after  taking  tur(»entineorcantharides,*tlie  bleeding  is  some- 
times severe.    As  tlieso  classes  of  cases  are  treated  separately 
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in  Bubsequcnt  parts  of  this  work,  it  will  not  be  necessary  here  to 
go  into  further  details. 

Hicmorrhagc  from  the  pelvis  of  Urn  kulney  and  ureters  is  com- 
monly due  to  calculous  concretions  :  much  more  rarely  to  can- 
cer, tnV»ercle,  and  parasites.  When  the  blood  hns  this  source 
the  dittii^o.sis  tnrns  on  the  existence  of  symptoms  of  pyelitis, 
nephritic  colic,  and  the  passage  of  a  foreign  body  dott*n  the 
nrcter.  Sometimes  the  blood  coagulates  in  the  ureter,  and  long 
vermicular  clot*  may  be  afterwards  recognised  in  the  urine. 
The  passage  of  these  clots  along  the  ureter  produces  precisely 
the  same  isymptoms  us  a  calculus  pansiu^  in  the  same  direction. 

Haimorrhagc  (rom  the  biadder  is  usually  recognised  by  s^Tnp- 
toms  pointing  directly  to  that  organ,  namely,  cxcesfiivcly  fre- 
quent mieturition,  pain  in  the  hy|)ogastrium,  and  at  the  neck 
of  the  bladder,  tlfce.  Exploration  of  the  bladder  will  generally 
reveal  the  existence  of  calculi  or  fungoid  growths,  Varicofle 
enlargement  of  the  veins  of  the  mucous  membrane  and  acute 
cystitis  are  also  occasional  causes  of  vesical  haimoiThage. 

Urethral  haemorrhage  is  known  by  the  C6c&|)e  of  blood  in  the 
intervulfl  of  micturition. 

Sijmptomatic  Hfrinaturia.  —  Purpura  hremorrliagica  is  occa- 
sionally marked  by  severe  hffimaturia.  In  a  c»ise  under  my 
care  some  years  ago,  there  occurred  first  violent  cpistaxis  re- 
quiring plugging  of  the  nares  ;  then  profuse  hecmaturia  set  in  ; 
when  this  subsided,  the  patient  rapidly  succumbed  to  intracra- 
nial haemorrhage.  Scurvy  is  more  rarely  attended  with  hiema- 
turia.  The  eruptive  and  continued  fevers,  cholera,  and  yellow 
fever,  ore  sometimes  the  ooaision  of  hajmaturia,  which  is  gene- 
Tally  a  very  unfavourable  symptom. 

Syt>plnnentanj  Hdviaturia, — Many  curious  cxami^les  have 
becu  recorded  in  which  hematuria  appeared  to  be  Hupphmeii' 
tary  to  some  natural  fhnction  or  some  diseased  condition. 
Chopart  •  relates  a  case  in  which  hiematuria  supplemented  a 
lucuKurhoidal  flux  ;  Latourf  adds  another.  The  latter  men- 
tions a  siuguliir  case  of  spasmodic  asthma,  of  such  severity  aud 
iwrsistence  tb»it  the  patient  had  not  been  able  to  lie  in  bed  for 
oightotiii  mouths,  which  disap]>eai'ed  suddenly  on  the  occurrence 


*  TnutA  ileii  MaM.  (tea  voics  urinaires. 
•f  Cite  J  by  flayer,  t.  ii.,  p.  2J. 
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of  hosmaturia.  Chopart  and  P.  Frank  relate  examples  in  which 
the  menstmal  flux  was  donated  to  tlie  urinarr  paaaog^  and 
appeared  under  the  form  of  a  j»eriodicAl  haimaturia,* 

The  endemic  hsematuria  of  Mauritius,  Brazik,  Cape  of  Good 
Hope,  Ei^^pt,  and  some  otlier  hot  eountriefi,  which  has  hitherto 
fio  greatly  puzzled  pathologists,  seems  at  length  to  have  found 
its  explanation  in  the  presence  of  a  minute  parasite  which  in- 
fests the  mucons  membrane  of  the  pelvis  of  the  kidney  and  the 
bladder.  The  researches  of  Griesinger,  Bilharz,  and  Dr.  Jolm 
Harlej  on  this  subject  will  be  described  in  the  chapt^jr  devoted 
to  parnsites  of  the  kidney  (sec  Biluaiizia  Hj&uatobu). 

Mental  emotion  seems  capable  in  verj'  rare  instances  of  pro- 
ducing hx'maturia.  Bashaml  tells  of  a  shoemaker  who  was 
subject  to  attacks  of  hijematoria  which  always  recurred  on  tlie 
occasion  of  his  drunken  wife's  misconduct.  Rayer  records  an 
instance  in  which  haimaturia  followed  a  tit  of  passion. 

Trmtnient.  —  As  htcraaturia  is  merely  a  sjTiiptom,  and  a 
symptom  which  attends  a  great  variety  of  pathological  con< 
tions,  the  treatment  of  the  cases  in  which  it  occurs  is  neces 
rily  diverse.  Sometimes,  however,  we  are  called  on  to  ti 
hajmuturirt  for  itself — in  some  cases  bocauso  of  our  inability  to 
fatliom  iU  exciting  cause,  in  others  because  the  loss  of  blood 
is  80  great  that  it  becomes  an  urgent  object  to  check  it^  even 
though  the  primary  disease  of  which  it  is  a  symptom  be  irrorj 
movable. 

In  the  hypencnjia  of  the  kidneys  which  occurs  in  acute 
Bright*s  disease,  after  overdoses  of  turpentine  and  cantliarides, 
after  blows,  falls,  muscular  efforts,  and  other  external  injuri* 
ha^nuituria  is  a  positive  relief  to  the  loaded  vessels,  and  w( 
it  not  that  the  effused  blood  is  prone  to  coagulate  in  the 
fetx>ns  tubes,  and  produce  a  physical  obstacle  to  the  exoreti( 
of  urine  of  a  most  dangerous  character,  the  ha^morrhi 
(unless  excessive)  might  safely  be  left  to  ita  own  com-se. 
relievo  the  congestion  in  Uiese  catics,  derivation  by  the  loi 
(cupping,  etc.),  by  the  catancona  surface  (baths,  diaphoretics)^' 

*  Chopart  (1.  o.  p.  282)  eiUs  od«  ioiiUiioe,  and  Bayer  two  initaiio«g,  hi 
vhioh  bHiuatnria  oooarred  at  regular  moulbl/  period*  in  maloa.  One  of 
tbasB  waa  a  butcher  of  Sedan.  Tbe  olrcuoiJitanoe  became  luaowo,  and  such 
WAi  the  diBgaat  caused  iberebj  that  no  one  would  panbMO  meat  from  him. 

t  Baiham  on  Dropej,  p.  2f>9. 
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and  by  the  intestines  (hydragogne  cathartics),  must  be  ener- 
getically practised, 

"U'hen  hiematuria  is  supplementary  to  bicinorrhoidal  dis- 
charges, leeches  may  be  applied  about  the  anus.  It  ahould 
be  remembered,  however,  that  if  tiio  blood  be  Rhod  from  the 
mncous  membrane  of  the  bladder,  and  not  irom  the  substance 
of  tlie  kifhicy,  fiuch  a  discharge  is  not  to  bo  looked  on  unfavour- 
ably, nor  to  be  rashly  suppressed.  When  moderate  liicmaturia 
oocors  vicariously  with  mensmiation,  it  is  to  be  suppreesed 
only  on  condition  that  the  normal  flux  bo  re-established. 

Pa^ive  liaematuria  in  Uie  course  of  zymotic  diseasca  should 
be  carefully  distinguished  from  acute  Bright's  disease,  wliich 
sometimes  forms  a  sequela  to  thoscf.  In  the  former,  the  bleeding 
ifl  probably  from  the  whole  or  greater  jwrtion  of  the  urinary 
tract,  and  not  solely,  if  at  all,  from  the  kidneys.  The  internal 
remedies  of  most  avail  in  pasHivo  hiematuria,  arc  the  mineral 
aeid)^,  especially  sulphuric  a<'id,  freely  administered. 

Wlien  our  object  is  simply  to  ti'eat  the  htematuria  for  itself 
—-to  stay  the  loss  of  blood — the  first  point  is  to  enforce  perfect 
rest,  imd  to  apply  cold  in  the  most  effective  manner  to  the 
bleeding  pail.  If  the  kidneys  be  the  source  of  the  blood, 
ice-poultices  should  bo  applied  to  the  loins ;  if  the  bladder, 
iced-water  injections  may  be  practised  into  the  bladder,  and 
iced-cloths  applied  to  the  perineum  and  epigastrium.  The 
medicinal  htemostaticfl  winch  have  been  found  of  most  service, 
are  gallic  acid,  acetate  of  lead,  alum,  ergot  of  r}'c,  tincture  of 
nmriate  of  iron,  tur[)€ntine,  and  mntico.  Dr.  Golding  Bird 
q)eak8  higldy  of  acetate  of  lead  given  frequently  and  in  large 
doses  for  short  i)eriod8.  He  recommends  3  or  4  gniinK,  with 
one-foorth  of  a  grain  of  opium,  in  a  pill  every  two  hours,  until 
six  or  eight  doses  have  been  administcrt^d — care  being  taken 
to  keep  Uio  bowels  open  by  saline  purgatives.  Dr.  Prout  ob- 
aerves:  "When  the  bladder  becomes  distended  with  blood, 
and  complete  retention  of  urine  in  couBecjuence  taJces  place, 
recourse  must  be  had  to  a  large-eyed  catheter  and  an  exhausts 
ing  syringe,  by  the  aid  of  which,  and  the  occasional  injection 
of  cold  water,  the  coagula  may  be  broken  up  and  removed. 
If  the  hicmon-hage  be  so  profuse  that  tlie  bladder  beiiomes 
again  distended  with  blood  in  a  very  short  time,  the  injection 
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of  cold  water  into  the  rccttim  or  bladder  is  sometimes  of  groat 
086;  and  should  these  means  fail,  from  20  to  40  grains  of 
alnm  may  be  dissolved  in  each  \nnt  of  water  injected  into  the 
bladder,  a  remedy  that  seldom  faile  to  check  the  bleeding  even 
when  the  cause  is  malignant  disease.  I  have  never  known 
ajiy  unpleasant  consequences  follow  the  use  of  tliis  expedient ; 
and  have  seen  it  immediately  arrest  the  most  formidable 
hjemorrliai^c  when  all  other  means  had  failed,  and  when  tlie 
bladder  had  repeatedly  become  attain  distended  with  blood 
tthnost  immediately  after  its  removal."* 

Hftmatinuria  (false  hajmaturia). — Attention  has  been  called 
by  Vogcljf  Oppober,!  and  JIettenheimer,§  to  the  escape  of 
the  colouring  matter  of  the  blood  ( ha»matine)  with  the  urine, 
unaccompanied  by  rupture  of  the  capillaries,  and  the  prcscnoe 
of  blood-cor{)uscles.  The  urine  in  such  cases  assumes  a  deep 
red  or  bhickish  red  colour,  very  much  as  if  it  contained  blood; 
but  no  hlood-disks  can  be  found  under  the  microscope,  nor 
any  fibrin.  This  condition  is  invariably  accompanied  by  the 
presence  of  albumen  in  the  urine.  It  is  caused  by  rapid 
destmction  of  tlie  blood-disks  in  the  bloodvessels,  such  as 
occurs  in  that  state  which  is  known  as  **  a  dissolved  state  of  the 
blood,"  in  septic,  jiyiemic  and  putrid  fevers,  and  in  some  extreme 
cases  of  scurvy  mid  i)urpura.  In  sucli  cases  luiimatine  is  set 
free  by  the  disintegration  of  the  red  disks,  and  a[)i)earg  in  the 
urine.  Vo^cl  found  that  inlialation  of  arseninrotted  hydrogen 
produced  an  intense  (hut  temporary)  degree  of  hiematinuria. 
He  produced  the  same  condition  artificiany  in  animals  by 
inhalation  of  the  same  gas  and  of  carbonic  acid;  also  by  the 
injection  of  substances  into  the  veins  which  are  known  to 
dissolve  and  break  up  the  red  disks. 

The  clinical  significanco  of  haematinnria  depends  entirely 
on  the  pathological  state  which  occasions  it. 

•  Proiit :  Slnm.ich  and  Roniil  Dii*cAsn,  5th  edit.,  p.  421. 
f  J.  W'ivX  :  Krankh.  der  HuTtbercitcndea  ortraoe,  In  Virobaw'i  £UadbiiclL 
der  a|i<*cUllei»  Path,  u   Thenip.,  Band  vi.,  *Jte  Abth.,  p.  530. 
::  Wii-nrr  MM.  WMhcnwh.  1S60,  Kos.  25  ftnd  26. 
i  WUrxbnrger  Med.  ZvlUclu  1862,  p.  1. 
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Vir— CANCEROUS  AND  TUBERCULOUS  MATTER  IN  URIXE. 


Wlien  cancer  or  tabercle  of  any  part  of  the  urinarj  tract 
has  gone  on  to  ulceration,  the  nnne  carries  away  with  it  some 
of  the  disintegrated  elements,  fjiving  riso  to  an  amorphous- 
looking  grumous  dc|K)hiL  Sometiniea  maseet*  of  the  morbid 
tiasne  aa  large  as  a  horse-bean  are  discharged  with  tlie  urine, 
and  more  or  less  blood  is  always  mixed  with  sucli  deposits. 


Pin.  37.  CoHfl  from  tbd  urine  of  «  wonMn  with  ruiKr<u  of  the  Madder,    a.  Pfbro- 
pluuc  ottUii.    b,  6.  Oancer  cclU    e.  EpltbeUal  colU.    d.  Pua.    «.  Blood. 

Very  great  cantion  is  reqniRite  in  coming  to  a  conclusion  as 
to  the  rartrerous  natnre  of  cellfl  fonnd  in  urine,  on  account  of 
tlie  great  similarity  between  the  irregular  transitional  forms  of 
ttic  epithelial  cells  lining  the  urinary  passages,  and  the  cells  of 
i;nnc4:rons  growths.  Indeed  it  wonld  be  quite  unsafe,  in  such 
a  ca(*e»to  rely  on  the  mere  form  and  size  of  individual  cells.  In 
the  above  dramng  may  be  seen  the  diverse  shapes  disdiargod 
with  the  urine  in  a  case  of  malignant  ftingus  of  the  bladder. 
If  the  forms  be  compai'cd  with  those  in  Figa.  19  and  26y,  Uie 
similarity  of  the  cells  will  appear  vcr}*  Btriking,  It  is  more 
fiafc  to  take  the  entire  (;hai*iicter  of  l-hc  deposit  into  considera- 
tion. It  may  bo  described  as  a  thick,  dirty,  blood-stnined 
eodiracnt^  containing  abundance  of  blood-corpuscles,  mixed 
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with  Bpindlc-shaped,  oval,  and  irregular  cells.  Pas-corpuscles 
arc  either  wholly  or  nearly  absent  The  presence  of  shreds  or 
pieces  of  solid  tissue  appreciable  to  the  naked  eye,  should  be 
careftilly  looked-for:  their  occurrence  is  almost  a  certain  proof 
of  the  ejdstenco  of  some  morbid  growth.  The  character  of 
the  deposit  generally,  and  especially  the  presence  of  numerous 
spindlc-shai>ed  (ftliro-i)liistic)  cells,  which  cannot  bo  mistaken 
for  epithelial  elemeuta^  indicate  clearly  that  some  morbid 
growth  or  natural  tititsue  is  being  broken  up.  The  eolluteral 
symptoms  are  then  generally  sufficient  to  decide  whether  the 
brokcn-up  tistjue  is  a  portion  of  the  natural  mcmbrnncfl  or  an 
adventitious  growth.  In  cancer  of  the  kidney  no  holp  to  the 
diagnosis  must  be  expected  (rom  the  character  of  the  urinary 
deposit  (see  Cxxceu  of  Kidxey). 

The  discharge  associated  with  tuberculous  ulceration  differs 
from  that  of  a  cancerous  fungus  in  being  largely  i»urulent ; 
Indeed,  pus-corpuscles  are  often  the  only  appreciable  formed 
elements  in  the  urine  iu  cases  of  tubercle  of  the  kidney  and 
bladder.  But  in  other  cases,  broken-down  cheesy  masses  may 
be  seen,  together  with  a  large  quantity  of  amorphous,  or  barely 
morphoua  granular  debris  (see  Tuuekclk  tii-"  thk  Kiditby). 

It  follows,  of  course,  that  cancerous  and  tuberculous  maeaes 
may  exist  in  the  kidney,  or  beneath  the  mucous  membrane  of 
the  urinary  passages,  witliout  contributing  ftn}'thing  to  the 
stream  of  urine.  It  is  only  when  ulcerated  that  their  elements 
escape  with  the  urine;  before  this  takes  place  they  may,  how- 
ever, give  rifle  to  copious  and  ofUrepeatcd  bremorrhage. 


VUI.— SPERMATOZOA  IN  URINE-SPERMATOIIliHCEA. 

The  admixture  of  semen  with  the  urine  gives  rise  to  a 
muoous-looking  deposit.  Wlien  in  large  quantity,  white  albu- 
minous flakes  and  masses  are  seen ;  these  exhibit  a  viscid  con- 
sistence when  taken  up  with  the  pipette.  The  microscope 
reveals  the  existence  of  spermatic  filaments,  consisting  (Fig, 
28)  of  a  minute  oval  head,  not  more  than  70.^01^  of  an  inch  in 
breadtli,  and  a  long  whijvlike  tail  of  extreme  delicacy.  The 
length  of  the  entire  filament  is  ^^^  of  an  inch. 

When  freshly  shed,  and  still  living,  they  exhibit  active  eel- 
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like  movements,  strongly  suggestive  of  rolition  ;•  bnt  an  seen 
in  urine  tliey  are  always  motionless.  They  olVer  considerable 
resistance  to  dipintegration,  and  may  pometimee  be  reoognUed 
in  decomjtosed  urine  which  has  been  kept  for  weeka. 


Flu.  iA.   3pttrmato«ofc. 

A  certJiin  quantity  of  seminal  fluid  necessarily  finds  its  way 
into  the  urine  of  both  sexes  after  coitUB ;  also  into  the  urine 
of  men  after  involuntary  noctumnl  emissions. 

luVoluntary  nocturnal  emissiuUB  occurring  occasionally  in 
the  young  and  continent,  are  not  to  be  regarded  aa  within  the 
limits  of  disease  ;  but  when  they  take  place  two  or  three  limcB 
weekly  or  oftener,  or  when  the  acts  of  defiecation  and  mietu- 
rition  are  fn^'^uently  followed  by  a  glairy  discbnrgc,  a  diseased 
state  must  lie  ncknowled<;L'd  to  exist ;  and  one  also»  ns  cxpcrieucc 
prows,  eXL'eedingly  ditficult  to  deal  with.  Whether  it  be  that  the 
mental  phenomena  observed  in  these  cases  are  altogether 
secondary  to  the  genital  defect  may  well  be  questioned  ;  but 
it  i»  an  important — indeed  Ot^  im^Kirtaut — fact  in  relation  to 
involuntary  seminal  discharges,  that  they  are  sssociatcd  with  a 
deplorable  state  of  mind.  Much  of  this  is  no  donbt  owing  to 
tlie  prurient  eagerness  with  which  persons  so  afflicted  seek 
aatisfaction  to  a  fatal  eurio^ityi  in  tlie  publications  of  un- 
principled  quacks,  who   lure  their  victims    with   libidinous 


*  Sbndciits  mhj  be  Kmioded  tbftt  ipormttoiM  ve  not  niily  indeptodeol 
KsimaU,  but  iiimplj  the  e«oa[wd  contonta  of  ii  cell.  Tlie;  are  floatiog  cUim, 
Mid  rcftcmblo  the  oBciLUting  ftperm-celb  of  the  ttuLlifcridiiD  of  mottea. 
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deecriplions,  and  aAcrwards  terrify  them  with  exaggnsted  s&d 
lying  [lictnrcs  of  the  &te  which  awaits  thcon. 

But  there  i»  a  danger  thai  the  legitimate  fmctltiocicr  ma? 
come  to  look  upon  cae^s  of  tliis  claes  too  lightlT,  and  thus  be 
the  iDdircct  occa&ioa  of  their  waking  tho  hdp  which  is  their 
injnrr, 

Tlie  leaat  eenons  caaes  are  those  in  which  the  emissions  are 
aolelj  Doctamal.  Aa  long  aa  the  complaint  ig  coniuie*!  witYvin 
theae  limits  the  general  health  does  nvi  6ui!'er,  and  the  luentol 
state  ifl  i^Idom  gravely  disturbed.  Sometimes,  howerer,  indi- 
vidnals  of  fervid  imagination,  whose  health  is  from  any  cause 
below  par,  fix  upon  this  incident  (nocturnal  emisHons)  with 
fatal  tenacity,  and  hinge  their  ill-health  entirely  upon  it,  when 
in  reality  it  has  nothing  to  do  with  tho  matter.  Persons  go 
on  for  years  Enbject  to  nocturnal  pollutions  without  conscioiiB- 
neas  of  any  harm  resulting,  but  when  they  chance  to  become 
dyBpeptic,  or  their  nervous  si'stem  becomes  npeet  by  overwork, 
Iften  these  emissions  loom  largely  to  their  imagination^  and 
they  connect  tliem  with  their  failing  health. 

When  seminal  discharges  occur  daily,  and  accompany  or 
follow  defalcation  and  micturition,  a  greater  departure  from  the 
natural  state  is  betrayed ;  and  it  is  seldom  that  such  a  state 
of  things  continues  for  any  length  of  time  without  inducing 
pallor,  weakness,  want  of  zest  and  energy  for  work,  as  well  as  a 
fidgetty,  vacillating,  and  sometimes  very  depressed  state  of  mind. 
Nevertheless,  these  consequences  frequently  altogether  faiL 
There  was  recently  a  j^atieut  under  my  care  at  ihe  Royal  In- 
firmor)' — a  ruddy  strong-looking  young  man  of  six-and-twenty 
— who  had  been  in  the  habit,  iu;cordiug  to  his  own  account,  for 
the  Ib^  seven  years,  of  discharging^  large  quantities  of  seminal 
fluid  alraast  daily,  more  especially  with  micturition.  In  a 
specimen  of  his  urine  brought  to  me,  there  was  at  least  a 
table-spoonful  of  glairy  matter  haWng  the  miiTOScopic  and 
ot!)er  characters  of  semen.  The  mental  Btate  was  certainly 
shaken,  but  solely,  as  it  api>eared  to  me,  from  the  diligent  study 
of  Mr.  Dawson's  book  on  spermatorrhoea.  He  talked  with  a 
Bort.  of  gloomy  satisfaction  of  being  tired  of  life,  but  it  was 
with  on  air  as  if  he  were  repeating  a  lesson,  and  not  as  one 
rereaUng  a  terrible  connction. 
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The  tvpe  of  mental  distupbntice  usimlly  associated  with 
spermatorrhoea,  is  common  in  this  aa  in  other  large  towns,  in- 
dep€ndcntlr  of  seminal  losses  among  persons — chiefly  men  of 
basint'ss — whose  health  ha.*  given  way  from  too  engrossing  ap- 
plication to  exciting  pursuits.  Such  persons  became  ncrroua, 
apprehcusire  about  themselves  to  a  distressing  degree,  pusil- 
lanimous, subject  to  attacks  of  incomj^lete  s^ticojx;  ;  they  lose 
their  sleep,  and  sometimes  their  appetite  ;  there  is  some  real 
eimioiatiou  and  a  Kreut  deal  of  ftmeied  wasting.  They  jwur 
into  the  cars  of  their  medical  attendants  an  endless  variety  of 
BjTnptoms,  and  worry  them  beyond  tlic  most  tedious  hysterical 
women.  Such  patients,  although  often  men  of  middle  age,  or 
at  least  beyond  tlieir  first  youth,  and  fathers  of  families,  rarely 
fail  to  complete  the  catalogne  of  their  ailments  with  a  refer- 
ence to  what  they  conceive  to  be  some  anomaly  of  their  sexual 
functions. 

Involuntary  discharges  are  not  confined  to  youth  or  middle 
age.  Men  advanced  in  years  are  sometimes  tormented  in  the 
same  way,  imd  exactly  the  same  state  of  mind  is  observed  in 
tbem.  They  imaj^ne  their  "substance"  to  be  ebbing  from 
them,  and  tiicir  virility  depaHing.  A  gentleman  over  sixty 
years  of  age,  the  father  of  a  family  of  married  daughters,  was 
80  concerned  about  a  slight  seminal  discharge  which  in  no  way 
affected  liis  health,  that  he  forwarded  to  me  for  examination 
over  a  huudrcd  specimens  of  his  urine. 

In  the  treatment  of  this  class  of  cases,  the  first  point  to 
cstAblish  is  whether  the  trouble  of  the  nervous  system  is  the 
primary  phenomenon,  and  the  cbslurbuuee  of  the  sexual  func- 
tions only  an  infiignificimt  incident,  or  whether  the  seminal  losses 
are  in  such  frequency  and  quantity  that  they  may  be  regarded 
as  having  a  hand  in  evolving  the  63inptoms  complained  of. 
The  great  majority  of  cases  belong  to  the  former  category  ; 
and  indications  for  treatmtint  are  to  be  looked  for  in  the  general 
stat-e  of  the  patient  and  the  circumstances  surrounding  him, 
rather  tliau  in  the  condition  of  the  sexual  functions.  If  it 
^pcar,  after  a  patient  sifling  of  the  actual  phenomena  and  the 
past  liisUiry  of  the  ease,  that  the  seminal  emissions  must  be 
redded  as  the  fimdumental  ailment,  the  next  point  ig  lo 
inqfoirc  into  the  existence  of  any  local  cause  for  the  emissions. 
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The  in-iUiion  of  oscahdos  or  hemorrhoids  sometimes  occa&ion 
involuntary  discharges :  also  herpetic  emptious  about  the 
prcpQce.  Lallemand  enumerates  a  lonj?  prepuce  as  contributing 
to  the  siuue,  by  thu  Iculinnent  which  it  affords,  in  uncleanly 
persons,  to  offensive  secretions.  Whatever  be  the  local  cause 
discovered,  its  immediate  removal  is  of  course  the  first  step  in 
the  treatment. 

In  the  absence  of  a  local  cause,  the  evil  can  usually  be  traced 
to  venereal  excesses,  masturbation,  and  the  reading  of  aalaciooa 
literature.  Some  of  these  cases  are  very  difficult  to  deal  with. 
An  attempt  must  first  be  made  to  put  a  stop  to  the  practice 
which  is  the  cause  of  the  complaint.  The  fhrther  treatment 
should  be  directed  iv  improving  the  tone  of  the  muscular  system 
by  daily  ablations  with  cold  water  or  hrine,  by  sea  bathing,  regu- 
lated exercise,  change  of  air,  &c.  The  state  of  the  patient's  mind 
often  reqnirefi  that  the  time,  quantity  and  material  of  the 
meals  hIiqU  Ijc  minutely  regulated.  Tlie  diet  should  be  nourish- 
ing and  bland :  spices  and  condiments  should  be  avoided. 
Malt  liquors  and  the  lighter  wines  are  to  be  cautiously  em- 
ployed ;  (he  quantity  must  be  judged  by  their  effects.  Any 
quantity  which  produces  flushing  of  the  face  is  too  much.  An 
opiate  sometimes  renders  good  service  by  Bccuring  a  good 
night's  rest.  Astringent  and  ferruginous  tonics  offer  valuable 
aid  to  the  hygienic  treatment.  Tincture  of  the  muriate  of  iron 
has  appeared  to  me  to  produce  a  better  effect  tlian  any  other 
preparation.  A  blister  to  the  perineum  has  sometimes  seemed 
to  diminish  the  emisBions.  In  ca^es  of  inveterate  mastnrba- 
tion,  Mr.  Helton  found  that  he  could  invariably  put  a  stop  to 
the  practice  by  applying  a  strong  solution  of  iodine  or  blister- 
ing fluid  to  the  penis  so  oa  to  render  the  organ  too  sore  for 
manijjulation.* 

Lallemand  recommends  the  local  application  of  nitrate  of 
silver  to  the  orifices  of  the  ducts  of  the  vcsicnUc  scminales  by 
means  of  his  porte-caustiqne.  I  cannot  say  that  1  have  ever 
seen  cases  in  which  tliis  sevei*e  proceeding  seemed  justifiable. 
It  must  be  remembered  that  it  is  not  without  danger.  I>r, 
Biiil  relates  an  iustimce  in  which  n  dangerous  cystitis  was  pro- 
duced in  a  hcaltliy  person  by  tlic  local  application  of  the  solid 
•  Lucet,  1863,  n.  123. 


CONFEltVOlD  VEGETATIONS. 


113 


nitrate  of  silver  iu  this  manner.  Dr.  Chambers  has  conumini- 
cattJ  another  and  more  untoward  example,  in  whicli  death  fol- 
lowed the  application  of  an  irritant  ointment  by  means  of  a 
catheter  in  a  case  of  imaginai'y  spermaton'ha'a.* 

Dicenta  and  B.  Schulz  speak  in  high  terms  of  the  constant 
galvanic  current.  Scihulz  directs  the  cuiTciit  to  be  transmitted 
along  the  vertebral  column  for  one  or  two  minutes,  and  rcjMiuted 
Uiree  or  four  times  a  week.  Twenty  or  thirty  Daniel's 
elements,  of  medium  Hize,  should  be  used  ;  the  }K)sitive  iM>le 
frhould  be  ajiplied  to  about  the  fifth  dorsal  vertebi'a,  and  the 
negative  to  the  sacrum  or  periueum.| 


IX— CONPERVOID  TECKTATIONS  IX  rRlXE. 


Minute  vegetations  are  apt  to  make  their  a]>pearance  in 
nrine/and  to  cause  confusion  in  its  examination.  It  is  there- 
fore neccesun*  tliat  the  student  should  be  familiar  uitli  their 
ftlipcaranccs,  so  that  he  may  not  mistake  them  for  objects  of 
more  imiKjrtancc.  With  one  exception  (sarcina;)  tliey  are  not 
present  in  urine  when  voided,  and  their  existence  is  a  sign  and 
accom[>animent  of  those  changes  on  keeping  which  eventually 
lead  to  putrefaction.  The  following  deserve  a  separate  notice, 
namely,  vibrionea,  the  mould  funguSf  tlic  9ugar  fu/if/us,  and 
sartintr. 

1.  Vibrionrs. — These  are  the  simplest  in  structure  and  the 
most  common.  Thev  consist  of  minute  linear  parti- 


cles  about  jo^u  of  an  inch  lon;^,  incessantly 
moving^  which  swai'm  in  infinite  m>Tia(lB  in  nrine 
that  is  Wginning  to  putn^fy  (Fig.  29).  Thc-ir  ap- 
])earancc  ih  certain  evidence  that  putrefactive 
changes  have  set-in ;  the  urine  loses  its  transpa- 
rency and  deiwsits  a  cloudy  sediment ;  its  odour 
becomes  ofTensive,  and  its  reaction  soon  ammo- 
niacal.  By  a  verj'  high  magnifying  i»ower  these  moving  fila- 
ments arc  resolved  into  a  scries  of  granular  [Hirticlcs  arranged 
inline. 


Pio.  S9. 
VtbriotM*  iB 

urino. 


•  Unoet.  1361,  p.  582. 
t  ycuBuok,  1663;  p. 
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2.  Mould  fungus  or  Penicilium  glaueiim, — Like  other  organic 
fluide,  urine  is  liable  to  mildew.  Dr.  Ilassall  hus  shown  that 
nrine  may  mould  from  the  growth  of  two  distinct,  though 
closely  allied,  vegetatjons.  The  first  of  these  is  the  penicilium 
glnncnra,  or  common  mould  which  grows  in  vinegar  and  all 
albuminous  fiuids  ;  and  the  second  is  the  yeast  or  sugar  fungus 
which  flourishes  in  diabetic  urine. 

The  mould  fungus  may  be  found  in  urine  in  the  throe 
phases  of  its  development,  namely,  as  round  and  oval  cells  or 
sporules;  os  an  interlacement  of  fibres, 
or  thallus ;  and  as  a  doiMiy  pile  of 
threads  growing  into  the  air,  or  (urial 
friutificatmi.  This  last  phase  is,  how- 
ever, not  seen  unless  the  urine  has 
been  ke[tt  Rcvcrftl  days. 

Tlie  sjwrules  often  appear  in  urine  a 
few  hours  after  emission.  It  is  im- 
portant to  be  familiar  with  their 
microscopic  appearance  to  avoid  con* 
founding  them  with  blood  disks.     The 
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markb  by  wiiich  tlicy  are  di^tinguisLci^^J 


are :  the  great  difltirence  of  size  am 
the  individual  cflls ;  the  presence  of 
nucleus  in  the  larger  sporules ;  their  tendency  to  assume  an 
elongated  or  oval  form;  and  the  indications  of  budding  and 
commencing  formation  of  a  thallus. 

The  interlacing  fibres  of  the  thallus  are  produced  by  the 
elongation  and  gemmation  of  the  sporules,  and  are  composed  of 
tubular  cells  placed  end  to  end.  This  interlacement  forms  a 
fleecy  cloud  in  the  urine,  which  gradually  rises  to  the  surface 
and  forms  an  islet  or  pat^;!i  oi"  mould  trora  wliich  spring  the 
ascending  stums  of  tlie  aerial  fructification.  The  latter  consist 
of  hollow  filaments  rising  from  the  thallus,  which  divide  at 
their  extremities  into  two  or  three  branches  ;  these  again 
subdivide  into  a  number  of  digitate  projections  so  as  to  form 
an  irregular  tutl  or  head  (Fig.  30).  The  digitate  ]»rojcction8 
arc  filled  with  sporulos,  and  eventually  burst,  giving  exit  to 
the  sporules  which  then  fall  into  the  urine  below,  and  collect 
into  an  amorphous-looking  deposit  at  the  bottom  of  the  vesaeL 
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The  growth  of  this  veg-etation  in  urine  has  been  admirably 
described  by  Hafisall  (Med.  Chir.  Trans.,  vol.  xxxvi.  p.  32) 
with  the  conditions  which  favour  and  impede  its  development. 
Tiie  urine  must  be  acid;  when  it  becomes  ammoniueal,  the 
further  growth  of  the  plant  is  arrested,  and  it  soon  perishes. 
The  presence  of  eonie  organic  matter  is  another  necessity ; 
but  as  the  urine  is  never  absolutely  free  fi'om  organic 
matters  (albumen,  epithelial  scales,  pus,  tSrc),  it  may  be  said 
that  every  acid  urine  forms  a  fitting  nidus  for  the  mould 
fungUB.  Albuminous  acid  urines  are  those  in  which  the  plant 
grows  most  iuxunantly. 

3.  Yeast  or  suijar  fungus  (Torula  cererisiaj). — This  vej^eta- 
tion  has  precisely  the  same  phases  of  development  as  the 
mould  fungus ;  and  in  the  phases  of  sporule  and  thallus,  it  is 
not  easy  to  distinguish  tlie  one  from  the  other  ;  but  the  aerial 
fructificfttions  of  the  two  ai-e  wholly  ditfercnt.  Tiie  yeast 
fungus  (which  grows  luxuriantly  in  diabetic  urine  exi>08ed  to 
the  air  at  a  moderate  temperature),  instead  of  a  tuft  of  branches 
has  a  spherical  head  (Fig.  81 ).  "When  the  i>lant  has  attained  its 
full  fructification,  the  flouting  bed  of  tliullus  appears  dusted  over 
with  a  brown  powder.  Under  the  niicroscopc  the  brown  matter 
\%  found  to  amaist  of  the  spherical  heads  full  of  sporules. 
Tbese^  when  ripe,  bnrst,  and 
discharge  their  six)nile8,  which 
ftink  to  the  bottom  of  the 
glass  and  form  a  white  settling 
like  BO  much  flour. 

Dr.  IlaHsall  believes  that 
the  growth  of  the  sugar  fun- 
gus in  nrine  is  a  certain  proof 
of  the  existence  of  sugar. 
Whether  it  be  so  or  not^  is 
scarcely  capable  of  absolute 
proof^  until  it  shall  have  been 
shown  that  the  natural  urine 
is  wholly  free  from  traces  of 
ragar.  Tlie  yeast  fungus  may  grow  even  to  full  fructifica- 
tion, as  I  have  rej)eatetily  witnessed,  in  urine  in  which  the  most 
delicate  direct  testing  has  failed  to  detect  sugar. 
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4.  fiffrrwfl!  (Fig.  32).— Since  Heller  and  Mockar,  id   18W, 
flnii  diacorered  sarcins  in  arine,  they  hare  been  observed  bj 
Johnson,  Bealc,  Wclcker,  Monk  and  Begbie.    The  Beat  of  pro- 
duction of  this  vc^ctution  is  prolmblT  the  bladder;  and  it  is_ 
discharged  with  the  urine,  Bomctimes  in  great  qnantitiee, 
forms  a  greTiah-irhite  amoq)hous-looking  deposit.    It 

of  the  saine  elements  as  the  sarcina 
ft  triculi  (of  Goodfiir),  and  is  nsaally  re^ 

^  *  garded  as  the  same  species.     Both  the 

cnbical  masses  and  their  component  par- 
^    *    W^^  tides  arc,  however,  smaller  than  those  of 

^  0  the  gastric  sarcina,  and  Roesmann  and 

^  ^  Wclcker*  consider  these  differences  snffi- 

^  cient  to  establish  a  8]>ecific  distinction. 

It  seems  more  probable,  howerer,  that 
the.  differences  in  the  habitat  and  condi- 
tions of  growth  are  sufficient  to  account 
for  the  diversity  of  size.  Dr.  P.  Munkf 
has  shown  that  one  of  the  points  relied  on  by  Welcker,  namely, 
the  absence  (in  urinarj^  sarcina)  of  cubes  containing  more 
than  G4  [tartieles,  is  not  constant.  Mank  found  cul>es  of  512 
particles.  In  some  vomited  matter  sent  to  me  for  cxumination 
by  Dr.  Scowcrofl,  of  Southport,  I  detected  small-sized  sarcinae 
mixed  with  those  of  ordinary  dimensions. 

This  curious  vegetation  is  generally  associated  with  some 
disorder  of  the  uriuarj-  organs  (renal  pains,  painful  micturi- 
tion, Tesical  catarrh,  &c.).  It  grows,  or  at  least  exists,  both  in 
acid  and  amraoniacal  urine.  In  Monk's  case  the  fungus  grew 
in  great  quantities  during  the  suninicr  months,  and  disappeared 
almost  wholly  in  the  winter  mcmllis ;  and  this  was  the  more 
remarkable  as  the  jwitient  (who  was  paraplegic)  kept  his  bod 
continuously  from  year  to  year.  Dr.  Begbie'a  patient  suffered 
from  lumbar  pains  and  frequent  micturition,  together  with 
hypochondriacal  and  dyspeptic  symptoms.§ 
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No  treatment  yet  tried  hoa  had  any  appreciable  effect  in 
checking  Llie  growth  of  sarcina;  in  urine, 


X.-ALBUMKN  IN  THE  URINE. 


Albnmen  is  not  found  in  any  proi^rtion  in  healthy  urine ; 
but  it  is  the  most  common  and  the  most  important  of  the 
abnormal  ingredients  found  in  disease.  Its  jtresence  in  the 
urine  is  due  to  so  many  causes  that  the  fact  itself  yields  little 
direct  information ;  but  when  correctly  intcqiretcd,  it  furnishes 
a  key  to  several  grave  pathological  states  which  would  other- 
wise remain  in  great  obscurity. 

Tests  for  albumen. — The  tcsU  for  albumen  are  coagulation 
by  heat  or  nitric  acid ;  in  doubtful  cases  the  two  should  bo 
nsed  together. 

Heai. — If  the  urine  have  its  usual  acid  reaction,  it  becomes 
turbid  on  boiling  when  it  contains  albumen;  and  this  turbidity 
persists  ailer  the  liddition  of  an  acid.  The  best  way  of  operat- 
ing is  to  fill  a  test-tube  to  the  depth  of  about  an  inch  with  the 
suspected  urine,  and  to  lipply  the  flame  of  the  Kpirit-lamp  to 
the  upper  stratum  of  fluid  until  it  boils.  The  h)wer  \mi  pre- 
serves ita  original  transparency,  and  thus  serves,  by  contrast, 
to  indicate  more  clearly  any  change  that  has  taken  place  in  the 
heated  portion.  When  the  urine  is  cloudy  from  amorphous 
urates,  heat  alone  is  a  complete — and  the  best — test  for 
albumen.  The  precipitation  of  the  urates  is  sufficient  evidence 
of  an  acid  reaction ;  when  the  urine  is  wanned  tlie  urates  are 
speedily  dissolved  and  the  urine  becomes  tranajMiR'nt,  but  as 
the  tcmfitTiiture  approaches  the  boiling  point  it  becomes  again 
turbid  if  it  contain  albumen. 

Highly  albuminous  urines  begin  to  coagulate  at  a  mucli 
lower  temperature  than  fcobly  albuminous  ones,  and  when  t)»o 
quantity  of  albumen  is  only  a  trace,  turbidity  does  not  occur 
until  the  urine  has  begun  to  boil. 

There  are  two  points  to  be  remembered  in  using  heat  alone 
as  a  test  for  albumen.  First,  that  albumen  is  not  coagulated 
by  lieat  when  the  urine  is  alkaline  ;  in  such  cases,  therefore, 
it  is  necessary,  before  boiliug,  to  restore  the  acidity  by  a  few 
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dropB  of  Auetio  acid*  Secondly,  when  the  mine  is  nentml.  or 
very  feebly  acid,  it  may  become  tnrbid  on  heating  from  precipi- 
tation of  the  earthy  phosphaten  ;  bnl  turbidity  from  this  cauat 
is  easily  di«tin^iished  from  albumen  by  a  drop  of  acetic 
nitrif*  acid  wtiich  instantly  causes  the  phosphates  to  disappear. 

iW/rii*  acut — Nitric  acid  is  an  extremely  delicate  teat  for 
albumen.  Tlie  best  manner  of  applying  it  is  to  fill  a  test-tube 
to  the  depth  of  about  an  inch  ;  then,  inclining  the  tube,  -to 
pour  in  stronj?  nitric  acid  in  such  a  manner  that  it  may  trickle 
down  along  the  sides  of  the  tube  to  the  bottom,  and  form  a 
stratum  some  quarter  of  an  inch  thick  below  the  nrine.  Added 
in  this  manner  there  ih  scarcely  any  mingling  of  the  two  fluids 
and  if  albumen  he  present,  three  strata  or  layers  will  be  ob- 
served :  one,  perfectly  colourless,  of  nitric  acid  at  the  bottom  ; 
itninodiately  above  this  an  opalescent  zone  of  coagnlated  albn* 
men  ;  and  atop  the  nnaltere<l  urine.  If  there  be  only  a 
of  ali>umen,  two  or  three  uiinntcs  elapse  before  the  opal 
zone  becomes  risible. 

Tliere  is  no  method  equal  to  this  for  detecting  minnte 
(jUantitieH  of  albumen,  The  reaction  of  the  urine  does  not 
iutcrfero  with  its  operation.  Only  one  caution  is  necessary. 
In  concentrated  urines,  and  especially  febrile  urines,  the  ad- 
dition of  the  acid  is  apt  to  precipitate  the  amoq)hon8  uratei^' 
and  thus  to  occasion  a  turbidity  which  might  be  mistaken 
albiunon.  Tlie  two  conditions  are  however  easily  distinguished! 
by  observing  the  level  at  wliick  the  cloudiness  begins,  and 
the  direction  in  which  it  spreads.  Albumen  begins  to  coagulate 
immediately  above  the  stratum  of  acid,  and  the  tnrbidity 
spreads  upwards  ;  but  the  urates  first  appear  at  or  near  the 
surface  of  the  urine,  and  the  opacity  spreads  downwards.  Heat 
also  readily  resolves  the  doubt ;  for  the  urates  speedily  dis- 
ajii)ear  when  the  urine  is  warmed,  but  turbidity  from  albumen 
is  n»»t  affected  by  heat. 

The  urine  of  patients  who  are  taking  cnbebs  and  copaiba  is 
conimonly  somewhat  opalescent,  and  nitric  acid,  in  the  cold, 
sometimes  (not  always)  increases  the  opuicscence.  The  sense  of 
snicU  imraetiifttely  directs  attention  to  the  presence  of  these 
drugs,  and  heat  diminishes  the  opalescnce  and  pi-eventa  any 
tui'bidity  with  nitric  acid. 
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In  urines  which  are  over  rich  in  urcn,  nitric  ncid,  in  the  cold, 
causes  a  slow  precipitation  of  a  cr}'8ta]line  mass  of  nitrate  of 
urea,  which  however  is  bo  different  in  appearance  from  coagu- 
lated albumen  that  it  can  scarcely  be  mistaken  for  it. 

It  is  furtlier  to  be  remarked,  that  if  the  manner  above 
described  of  testing  for  albumen  with  nitric  acid  be  not  fol- 
lowed, two  notable  fallacies  may  be  encountered.  On  the  one 
hand  (as  was  pointed  out  by  Bence  Joues),  if  the  urine  be 
acidified  with  a  small  quantity,  a  drop  or  so,  of  nitric  acid,  the 
albumen  may  not  be  coagulated  at  all  ;  and  on  the  other  hand, 
if  ft  large  quantity  of  acid  (an  equal  volume)  be  suddenly 
added  to,  and  mixed  with  the  urine,  the  mixture  remains 
perfectly  clear,  even  though  it  may  be  highly  albnminous. 
I  have  known  the  latter  fallacy  occasion  concealment  of 
albumen  in  the  urine,  in  a  case  of  Bright's  dise4i8e,  for  many 
luouthti. 

In  pi-actice,  the  best  metho<l  of  proceeding  is  as  follows : 
■when  the  urine  is  cloudy  from  urates,  use  heat  alone  ;  when 
the  urine  is  clear  (or  in  any  case  if  alkaline)  add  nitric  acid  in 
the  way  above  described  ;  if  no  turbidity  appear  above  the 
layer  of  acid,  the  urine  may  be  with  certainty  pronounced  free 
from  albumen ;  if  a  turbid  zone  is  produced,  apply  heat  thereto ; 
if  it  be  not  dissipated,  albumen  is  certainly  present. 

Several  other  substances  (bichloride  of  mercury,  sulphate  of 
copper,  alum,  ferrocyanide  of  potassium,  creasote,  carbolic 
acid  and  alcohol)  coagulate  albumen  ;  but  they  arc  unsuitable 
for  nrine-testing,  because  those  of  them  which  are  misdble 
with  it,  precipitate  also  some  of  the  natural  constituents  of  the 
urine. 

The  quantitative  estimation  of  albumen  in  urine  is  a  matter 
of  considerable  practical  impoitance,  and  it  is  to  be  regretted 
that  no  exact  and  easy  method  of  attaining  this  object  has 
been  devised. 

For  precise  determinations  the  plan  usually  followed  is 
to  biin^  a  measured  quantity  of  urine  to  a  slightly  acid 
condition  ;  boil ;  throw  on  a  weighed  filter  ;  wash  ;  dry  at 
212** ;  and  weigh.  This  proceeding  demands  a  good  deal  of 
time.  The  filtering  is  sometimes  impossible  ;  and  the  results 
obtained  arc  only  moderately  accurate  with  every  care. 
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Ttffiti;  dcBtirf  of  alhwainni  ■««%  aad  tbe  rmrpog 
of  ibe  <bkM  into  vtudi  alfaam  wiigalitw^  albct  Um 
npidity  nd  oomplctoBai  of  tbenbadence,  nd  IbeRftm  tbe 
dqilb  of  tbe  emgtMihii  Ivrcr,  m  tbet  cnljri^pnnnate  n«^u 
can  be  egpertfwJ  from  Uits  method. 

Becqnml  tngeaioiielj  tamed  to  aoeoiiBt  tbe  |«i>|mu  of 
to  demte  tbe  plime  of  pcklarinUaB  to  tbe  left  :  and 
ea  iibflmroent  on  a  stmilar  pbn  to  tbe  optical 
kotcr,  hj  vhich  tbe  delation  ooald  be  measured,  and 
per-centage  of  albanien  calcalated  therefrom.  It  would 
[Sppcar.  howcrcr,  that  this  instniment^  on  BecqnervVs  own 
Ubowiiif?.  i&  only  capable  of  tctj  limited  clinical  application* 
When  the  qnantity  of  albumen  is  considerable  it  gires  rvxy 
axact  in<]tcati<mB  ;  bat  the  deviation  is  too  slight  for  exact  es- 
timation in  Diodcmtc'ly  and  feebly  albominoas  orincs  ;  it  is 
therefore  dkcIciui  for  the  bulk  of  albnminona  nrines.* 

Bowlcckor  has  recently  proposed  a  rolumetrical  method, 
[ibunded  on  the  property  of  ferrocyanide  of  potassium  to  form 
nil  injuilnblc  coini»onnd  of  fixed  composition  with  albumen. 
Vogel  Rtat-CM  thtii  he  has  found  this  method  inaccurate.f 

ModiJ'ml  (ilhumm  in  urine. — Dr.  Bencc  Jones  has  described 
A  miHiincation  of  albumen,  which  he  designated  hydrated 
dciil<»xiik'  of  albumen.  He  found  it  in  the  urine  of  a  patient 
•Tincriiig  from  mollitiea  oseium.  The  urine  did  not  gire  a  pre- 
cipiliit43  with  nitric  acid  alone,  nor  by  boiling,  nor  by  adding 
nitric  acid  to  the  boiling  urine.    But  if  the  urine  was  boiled, 

•  B«a  *  fittnicfti  loetur*  by  Beeqoerel  — Clinique  Kt)rot*£eiin?,  IW?,  p.  54. 
f  lloeilecker'a  tofltbod  ia  doMiibed  in  Ueule  uU  i'fcaltr'B  Zeiuch.  1S59, 
p.  U'il. 
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en  allowed  to  cool,  a  precipitate  fell ;  an<l  this  was 
unraetiiatoly  rcdissolvecl  by  licat.  The  same  substance  haa 
been  found  in  tlie  bnffy  coat  of  inflamed  blood,  and  it  may 
alfio  }\c  met  with  in  the  alburainoua  fluid  of  pus  (Bence  Jones, 
Animal  Chem.  p.  lO'J). 

Clinical  sitjnifu-anre  of  albumen  in  the  urine. — In  considering 
is  sul)ject  all  those  cases  are,  of  course,  excluded  in  which 
e  occurrent-e  of  albumen  is  only  incidental  to  the  prcBunce  of 
'some  other  fluid  in  the  urine,  such  as  blood,  pus,  or  spermatic 
I      flui<L 

I  The  cicesfiive  use  of  a  diet  composed  exclusively  or  cluefly 

k^f  albuminous  matters,  such  as  eggs,  has  been  shown  by  Bar- 
^Beswil,  Brown-Scquard  and  others  to  cause  the  urine  to  become 
^^■ightly  albuminous.  Bernard  found  that  irritation  of  the  rcnul 
^^brves  and  of  a  certain  >«pot  in  the  floor  of  the  fourth  ventricle 
^^Bbigher  np  than  the  diabetic  puncture)'  caused  albumen  to 
^ap^foar  in  the  urine  of  animals.  The  same  occurred  when 
albumen  of  <ig\^  was  injectinl  into  the  veins,  and  even  when  a 
large  quantity  of  pure  water  was  so  injected  (Magendie  Kierulf). 
terference  with  the  circulation  of  the  blood  in  the  kidneys 
luces  hlbaminuria  (see  CoxGEaTios*  of  thh  Kidneys), 
bgel  found  that  inhalation  of  arseniuretted  hydrogen  and 
bonic  acid  caused  tlie  urine  to  be  abimdantly  albuminous.* 
Slight  and  tem{)orary  albuminuria  ap]x;ars  to  occur,  in 
ghly  exceptional  caees,  from  vcr)'  slight  disorders.  Beneke, 
hen  suffering  from  dyspepsia,  noticed  albumen  in  his  own 
nrine  four  times  iu  as  many  weeks.  Similar  observations  have 
u  mode  by  others  (Parkes). 

Setting  aside    these   nnimportant  exceptions,   albnminnria 

must  always  ho  lofiked  on  as  a  grave  symptom  of  disease;  and 

hen  iliscovcred,  it  becomes  an  anxious  question  to  the  practi- 

er  !  "Wliat  signification  has  it  ? 
The  pathological  states  in  which  albumen  appears  constantly 


*  Knoltb.  d.  Hftrnbcreitendcn  Organe,  p.  51 S,  It  liu  also  hwn  lutnertcl 
Ih&t  the  nriue  IwcniDeii  Alhnininous  in  mercurial  saliTatioti.  Tbii  uasertioQ 
wu  long  liuee  thown  to  be  eiTooeous  by  ltajr«r.  More  mcntly  Dr.  KrAncia, 
^nder  the  Bupervliioo  of  l)r.  O.  K«v«,  exnininrd  tbe  urine  of  tift«en  inlivrnted 

tividuttU  vithoQt  6i>dmg  %  Iracc  of  albumen.— (Ou  **  Dixeoses  of  tbe 
Idct*,"  by  a.  0.  B«ei^  p.  28.     LuDdixi,  Id^iU.; 
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or  occasionalljr  in  the  urine  maj  be  arranged  into  the  following 
groups:— 

1.  Acate  and  chronic  Bright's  disease  of  the  lddnej&. 

2.  Pr^Tiancr  and  the  puerperal  state. 

3.  Febrile  and  Luflammatory  diseases  (symoiic  diseaMi^ 

Euch  as  scarlet  fever,  measlcB,  small  pox,  typhoid, 
cholera,  yellow  fever,  ague,  diphtheria,  etc. ;  inflani- 
matory  diseases,  such  ds  pneumonia,  periionitis, 
traumatic  fever,  artirular  rhcumfttism,  etc.) 

4.  Impediments  to  the  circulation  of  the  blood  (emphysemii 

heart  disease,  abdominal  tumours,  cirrhosis,  etc.) 

5.  A  hydremic  and  dissolved  state  of  the  blood  and  atony 

of  the  tissues  (purpura,  scurvy,  pyaemia,  ho^piul 
gangrene). 

6.  Saturnine  intoxication. 

In  the  first  group  albuminuria  is  dependent  on  structural 
changes  in  the  kidneys  (see  Brtoht*8  Disease). 

In  the  Bec*ond  group  albuminuria  is  sometimes  associated 
with  structural  changes,  and  sometimes  not  (see  CONXECTIOS 
OF  Brioht'8  Disease  and  Preoxancy). 

In  all  febrile  and  iiiflaramatoTy  complaints  a  trace  of 
albumen  is  occasionally  found  in  tlie  urine ;  it  usually  amounts 
to  no  more  than  a  trace,  and  disappears  on  defervescence; 
Bometimes  in  pneumonia  it  is  not  inL-onsiderable.  As  inter- 
current febrile  attacks  are  common  in  the  course  of  most 
chronic  complaints,  temporary  albuminuria  has  been  noted  in 
a  great  multitude  of  different  diseases.  This  remark  applies 
especially  to  chronic  tuberculosis,  cancer,  caries  and  necrosis; 
and  albuminuria  under  such  a  condition  is  to  be  carefully 
distinguished  from  the  cases  in  which  genuine  Bright's  disease 
coexists  with  those  complaints.  In  a  zymotic  disease  there  is  a 
double  pathological  state,  namely,  pyrexia  and  the  o{>craUon 
of  a  specific  poison ;  and  albumen  may  ap]x>ar  in  the  urine 
either  as  an  incident  of  the  febrile  state,  when  it  is  com- 
paratively unimportant,  or  as  an  indication  of  serious  structural 
changes  in  the  kidneys,  which  constitute  a  grave  sequela  of 
the  disease. 

Albuminuria  connected  with  impediments  to  the  circnla- 
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tion  of  the  blood  is  considered  nnder  Conqestton  op  the 
KmxKY. 

In  a  dissolved  or  putrid  state  of  the  blood,  albnmcn  nppcars 
in  tlie  urine  without  being  conne<;ted  with  or^nic  chnnp:ea  in 
the  kidney ;  it  is  associated  with  the  escape  of  the  colouring 
matter  of  tlie  blood  (see  H^matinuria). 

The  occurrence  of  albumen  in  the  urine  of  persons  poisoned 
with  lead,  although  repeatedly  observed,  was  not  regarded 
as  anything  more  than  a  coincidence  until  Oliirier  dcmon- 
Btmtod,  by  experiments  on  animals  and  clinical  observa- 
tions, the  existence  of  a  causal  connection  between  them, 
OUivier*  found  that  dogs,  rabbits,  and  jjuinea  pi;Ts  when 
poisoned  with  repeated  doses  of  carbonate  of  lead,  invariably 
passed  an  albuminous  urine,  and  that  their  kidneys  exhibi- 
ted signs  of  incipient  organic  disease.  He  also  collected 
15  examples  of  albuminuria  in  persons  poisoned  with  lead. 
Seven  of  these  had  temporary  albuminuria;  in  three,  the  albu- 
minuria persisted  during  tho  continuance  of  the  Biitnrnino 
symptoms ;  and  in  four,  genuine  Bright's  disease  hud  been 
produced.  In  addition  to  these  ob.servati^ms^  he  examined  the 
urine  of  37  persons  affected  with  diverse  manifestations  of  lead 
poisoning  in  the  II£)pital  de  la  Charity :  of  these,  9  had  albu- 
minous urine.  These  observations  have  been  confirmed  by 
Lancereauxf  and  Danjoy.J  Oliirier  found  that  both  the 
nrine  and  the  kidneys  in  these  cases  contained  traces  of  lead. 
He  inferred  that  the  existence  of  lead  in  the  kidneys  induced 
an  organic  lesion  of  these  organs,  and  that  the  albmuiuuria 
was  the  conKe{iuencc  of  that  lesion. 

When  albumen  is  ftmnd  in  urine,  the  important  point  to 
decide  is,  whether  it  indicates  the  existence  of  organic  disease 
of  the  kidneys  or  not.  This  question,  in  any  individual  case, 
muftt  be  considered  chiefly  in  connection  with  the  three  follow- 
ing points  jointly,  namely: — 

1.  The  temporary   or  persistent  duration  of  the  albu- 
minuria. 


•  Anhf'wt  Ofnfralra,  1R6S,  U.  pp.  5S0  ktid  7W. 

t  rmon  Mi<fimUy  1803.  adU  BulUtint  de  la  SodSU  miditaU  d' kmulatitm 
— nourilU-  si-rW,  t.  1.  p.  182»  1864. 
;  ArcAircM  iici^raUt^  1864,  I.  p.  402. 
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2.  The  quantity  of  the  albumen ;  and  the  occurrence  anil 

character  of  a  deposit  of  renal  derivatives. 

3.  Tlie  presence  or  absence  of  any  disease  outside  the 

kidneys  which  will  account  for  the  albuminuria. 

1.  Dr.  Parkes*  has  collected  some  instructive  facta  on  the 
iraportance  of  disting:nishing  between  tcrapornTy  and  per- 
manent albuminuria.  He  gives  a  tabular  statement  of  the 
adult  cases  treated  by  him  in  University  College  Hospital,  in 
which  the  urine  was  examined  careftiUy  and  daily  for  a  suffi- 
cient Icn^h  of  time,  to  enable  it  to  be  &aid  with  perfect 
certAinty  that  albumen  was  or  was  not  present  daring  the 
whole  course  of  the  disease,  or  daring  any  part  of  it.  Casea  of 
cystitis  and  vaginitis  were  not  included.  By  the  term  **  tempos 
rary  albuminuria,"  Dr.  Parkes  implied  cases  in  which  albumi- 
nuria, after  lasting  some  days  or  even  weeks,  disnpi>earcd 
entirely  for  some  time  before  the  patient  lefl  the  hospital ; 
and  by  "  permanent  albuminuria,"  cases  in  which  the  albumen 
did  not  di8ai)[)ettr  during  the  time  the  patient  was  under  obser- 
vation— this  time  being  generally  very  long^  and  always  many 
days.  The  cases  were  of  the  miscellaneous  character  usually 
admitted  into  a  Ijondon  hospital.  Cases  of  cholera  and  preg- 
nancy were  excluded.  The  total  number  of  cases  tabulated 
was  303 — 170  men  and  133  women.  The  results  are  given 
separately  for  the  two  sexes  by  Dr.  Parkes ;  but  as  no  differ- 
ence of  any  moment  to  the  inquiry  were  found  between  the 
aexes,  I  have  taken  the  liberty  of  throwing  the  numbers 
together,  for  the  sake  of  simplicity,  in  the  following  tables  : — 

TABLE  I. 


Total  finmbcr 

(if  CUIMA, 

Urine  not  albmni- 
noU8  at  miy  time. 

Urine  temporarily 
albuniUiou*. 

Urino  permanently 
albuuiinuuK. 

303 

2-27 

37 

39 

Reduced  to  peivcentages : — in  75  the  urine  was  never  albu- 

*  On  ibe  GompDsiUon  of  the  Urine,  p.  ISO. 
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mfnons ;  in  12  temporarily  albuminous ;  and  in  15  perraanentlj 
albuminous. 

The  97  cases  of  temporary  albuminuria  occurred  in  the 
following  dificases: — 

TABLE   11. 


I 

1                Dueue. 

Total  uuiuber 

Tfuiponiry 

Ko 

p 

orcaaea. 

aUmiiiiuurio. 

albuminuria. 

Pftraplegia  (spinal)      . 

3 

1 

1 

Heiui|il<>;;is  (cerobml)    .     . 

4 

2 

2 

1 

Chrouk'  j'hlbUU 

28 

1 

27 

■ 

tritMiruiy  (acute)      .         .     . 

17 

1 

16 

■ 

1  Bronchitis  (acate,  aimplo)  . 

6 

1 

6 

p 

BruhdutiH  (acute  in  emphy- 

fccmutuua  hinga).         .     . 

0 

2 

7 

Biuiicliitis   (iu   tuberculoun 

lunp>)     .... 

1 

1 

— 

1 

^  Piieumonin  (acute,  lobar)   . 

10 

6 

4 

■ 

|jleart  iliM'ase  forj^tiic)  .     . 

17 

S 

16 

■ 

I^lorbus  HriKbtii  (acute) 

8 

8 

— 

■ 

[Acute  rheum  at  ism          .     . 

19 

* 

15 

■ 

rfiubactito  i-)i<-uiii]itt:(in 

8 

1 

7 

F 

'  PiirtniM  hKiiiorrhflgictt  .     . 
Ty>»h.. id  fever    . 

1 

1 

r 

19 

5 

U 

L 

T)'I»hu9         .        .        .     . 

2 

1 

1 

■ 

\  ariula      .... 

fi 

2 

3 

■ 

Scarlatina               ... 

2 

2 

1 

JCryaiiKOaa  (leg) . 

Total    . 

1 

1 

1 

— 

154 

37 

117 

The  quantity   of  albumen   was   "  larjje"   in   the   cases  of 
leumonia  and  acute  Bright's  disease;  was  in  "some  quan- 
Ity"  in  the  cases  of  typhoid,  variola  and  scarlatina,  and  "very 
Email"  in  most  of  the  remainder. 

The  diseases  in  which  permanent  albuminuria  was  found 
are  detailed  in  Table  III.  on  the  next  page.  According 
this  table,  in  32  out  of  39  cases  of  jiermanent  albu- 
linuria,  disease  of  the  kidney  wan  either  proved  to  exist  or 
rendered  hij^hly  probable  by  other  symptoms;  and  as  3 
)ther  cases  are  excluded  because  there  was  no  decided  infor- 
lation  as  to  the  state  of  tlic  kidneys,  jxirmancnt  albuminuria 
idicatod  renal  disease  in  32  ca-ses  out  of  3C ;  and  if  heart 
ore  excluded,  it  indicated  renal  difcase  invariably. 
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IKmu*. 

KinshM' 

_^ 

Morbni  Biiffbtii  (all  forms) 

S5 

KiiecpttAluUi  disfnw  of  kiiioey . 

Cyati£  di««ue  of  kidney  . 

LsncocythcmU.with  |iresuiiied 

Unlftceous  kidney    . 

Chriniic  phthisia  and  kidney 

diBewe  lautopsyK 
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2.  The  greater  the  (juuatity  of  albumen,  the  more  likelj 
is  the  exititeDce  of  renul  diHcoee;  and  a  *Margc"  quantity 
of  albumen  (.J  and  upwards)  is  rarely  found  except  in  BiJ- 
doubtcd  acute  or  chronic  Bright's  diseajie.  It  is  nccossary, 
however,  in  consideinng  the  amount  of  albumen,  not  only  to 
have  regard  to  the  proportion  in  a  particular  specimen 
examined,  but  also  to  the  total  quantity  in  the  twenty-fonr 
hours.  This  may  bo  surmificd  by  the  density  of  t!»e  urine — 
low  density  indicating  that  tlio  quantity  of  urine  passed  ia 
twenty-four  hours  is  large,  and  high  density  the  contrary 
— but  judged  more  accurately  by  ascertaining  what  is  tho 
actual  flow  of  mine  in  twenty-four  hours.  A  urine  may  be 
only  slightly  albumiuoiis,  but  if  it  be  of  low  density  (under 
1012)  and  the  daily  quantity  between  three  and  four  pintfl. 
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tbe  total  loss  of  albnmen  will  be  very  considerable,  and  the 
existence  of  renal  disease  etronglv  indicated.  Indeed,  of  all 
urines  there  are  none  more  surely  indicative  of  Bright's  disease 
than  a  jtale,  dilute,  abundant  urine  which  is,  at  the  same  time, 
more  or  less  albuminous.  On  the  other  hand,  as  a  rale  with 
very  few  exceptions,  when  tlie  urine  is  only  slightly  albuminous, 
and  at  the  same  time  dense,  and  hi^h  coloured,  Bright'8 
disease  is  not  present,  and  the  albuminuria  is  owing  cither  to 
pyrexia  or  to  some  imiiediment  to  the  circulation  of  the  blood. 

Tlie  kinds  of  deposit  which  indicate  most  strongly  the 
existence  of  organic  renal  disease  are,  (a)  very  abundant  ones, 
containing  casts  and  much  renal  epithelium ;  (J)  those  con- 
taining numerous  casts  and  cells  in  a  state  of  fatty  degenera- 
tion. TIjc  least  indicative  of  primary  renal  disease  of  serious 
import,  are,  blood  casts,  and  very  transparent  casts  in  scanty 
Bnmbers. 

3.  When  the  urine  is  found  albnminons,  and  there  exista 
either  p}Texia  nor  thoracic  disease,  or  other  rcc^ognisable 
condition  which  can  account  for  the  albumen,  the  inference  ii 
almost  irresistible  that  there  exists  a  primary  organic  disease 
of  the  kidneys, 
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Tn  1862  Schunck*  aimoimced  that,  when  healthy  urine  was 
ffubjeoted  to  boiling  with  acids,  it  gradually  deposited  a  resinous 
sabstonce,  and  acquired  the  power  of  reducing  the  oxide  of 
pper — in  other  words  that  the  presence  of  a  sub>:taiicc  liaving 
e  properties  of  glucose  became  apparent  in  it.  This  import- 
tuut  observation  probably  explains  the  discrepant  conclusionB 
of  those  who  have  sought  for  sugar  as  a  normal  constituent 

Bcnce  .Jones  were 
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*  FkiloMphieal  If&fcume.  March,  19>)2. 

■f  tvasoff  hM  [M>iuU-d  out  boiuo  fullucied  in  BrQclc'i'i  pmoMs.      Fie  i3ontidera 

tbe  greater  pnri  of  the  ftugar  obUtiiicd  by  BrUcke  diil  riui  (jri-existiu  tbe 

Ine,  but  vma  derived  fmiu  some  other  cuiintituftit  ^imlimti)  bj*  the  reagi>nt« 

employed.      Iw&noff  (-'onoludcs  tbat  niinulif  traces  of  Bn^nv  do  vxtnt,  fre(]iirntlj, 

bat  by   nn    toeHtis  c^jDntanLly,    in    hvaltbj    urine.      (Meixsner'it    Bericht    tn 

IcDie  and    rfcufer's  /much,   for  186],    p.  ^23).     In  Bvnce  Jones' j*  pn^otse 

Ipbarcttod  h^ili'ogro  was  employed  iniftea*)  of  oxalic  acid  ;  but,  even  witb 

lit  iuix)i5i:ati'^n,  thr  n  ine  wotild  ht>  rendered  noi<1,  and  tberr  wunM   bo  grvai 

ibabitity  iif  (iU;;ar  bviii^   prodiiovd   from  itidiean  during  the  lutig  proceu  of 

Ltiuu  uf  itte  lat^e  i|uaulttiea  ^1000  o.  c.)  uf  urinu  uiiud. 
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able  to  obtain  sugar  from  healthy  urine  in  not  inconsiderable 
quantities.  Bguc-q  Jones*  obtained  as  much  as  0-8  to  1^ 
grain  |)er  pint.  If  natural  urine  contain  a  subst^Jtee,  capable 
of  yielding  sugar  by  a  simple  decomposition,  it  is  quite  possible 
that  the  sugar  found  by  tliese  observers  was,  either  partly  or 
wholly,  an  cduct  of  the  analysis,  and  not  a  pre-existing  consti- 
tuent of  the  urine.  This  much  is  certain,  that  healthy  urines, 
and  the  vast  majority  of  morbid  urines,  do  not  contain  sugar 
in  quantity  capable  of  being  detected  by  the  most  delicate 
direct  testing.  At  the  same  time  it  is  not  improbable  that 
minute  traces  of  sugar,  as  of  nearly  every  other  substance  dia- 
solved  in  the  blood,  may  exist  in  the  urine.  These  tracesi 
however,  granting  them  to  exist,  have  no  clinical  sipiificance 
■whatsoever.  Mlieu  sugar  is  present  in  quantity  sufficient  to 
interest  the  medical  practitioner,  it  is  detectable  with  certainty 
by  direct  testing  ;  and  conversely  when  direct  testing  reveals 
the  presence  of  sugar  it  is  invariably  a  grave  pathological  sign, 
and  not  a  matter  of  mere  physiological  curiosity.  In  the  fol- 
lowing observations  I  have  solely  in  view  sugar  in  these  sensible 
projtortions. 

Tesls  /or  Sugar  ifi  rrinc.  {QuaJUatk'e  ifsfing). — Frequent 
mistakes  are  committed  in  regard  to  the  presence  or  absoucc  of 
sugar  in  urine,  not  only  by  physicians  and  surgeons,  but  even 
by  prtifessed  chemists.  More  than  once,  spocimena  have  been 
brought  to  me  with  the  statement  that  an  analytic  chemist  had 
found  a  smalJ  quantity  of  sugar,  but  in  which  no  sugar  really 
existed — certain  fallacious  ap]x?arances,  to  which  1  shall  |H'e- 
sently  refer,  having  been  mistaken  for  genuine  evidence.  "With- 
out proper  precautions,  sugar-testing,  like  nil  other  testing,  is 
ojMiU  to  fallacies  ;  but  with  moderate  care  and  observance  of  a 
few  fixed  rules,  the  detection  of  sugar  is  a  matter  of  the  most 
j^rfect  certainty  and  of  exquisite  delicacy.  Before  proceeding 
to  describe  the  heat  means  for  this  purpose,  I  will  say  a  word 
about  those  tests  which  arc  in  common  use,  but  which  are  either 
unreliable  or  insufficiently  delicate  —  namely,  the  growth  of 
torulie,  Moore's  test,  and  the  fermentation  test. 

1.  The  ffrowth  of  ioruUe, —  Dr.  Hassall  has  advanced 
the    opinion  that   the    yeast   j>lant   only  grows   in    succha- 

*  JoaruAl  of  ilie  Chemusal  Sucie^,  1SG2,  p.  2i. 
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le    urine,   and  that   consequently  the   api>earance  of  Lhis 
igus  is  p<i8itivc  i>roof  of  the   presence  of  sxig&r.     But  aa 
ly  Htalcti,  the  yeast  plant  may  bo  found  growing  to  its 
development  in  urines  (practically)  j>crfectly  free  from 
Moreover,  it  is  not  easy  to  discriminate  the  B]Kfrulefl 
l&d  filamcntjj  of  the  yei&^t  plant  from  those  of  the  commoD 
_ai«>uld  (peiiieilium  ^lancnm),  and  as  both  plants  arc  far  more 
(juently  met  with  in  an  imnininrc  condition  than  in  tlic  state 
frnctitieation,  tlie  practical  value  of  this  mode  of  detecting 

is  reduced  to  insi^ificance. 
2.  lioiltiuj  with  lii^ttor  ptftasmt  {Mt)<rrt<*s  t4*st). — When  urine 
itainintj  suj^ar  is  boiled  with  an  c(iual  bulk  of  liquor  |x>taftsii!, 
mixture  darkens,  and  eventually  assumes  a  brandy-brown 
>lour.  From  its  easy  application,  this  test,  as  a  preliminary 
jp,  and  for  nu^^ative  evidence,  ia  of  great  convenience. 
has,  however,  two  faults — (a)  it  is  WJinting  in  delicacy, 
id  {b)  it  is  liable  to  a  notable  fallacy.  M<iore*s  test  does  not 
vcr  clearly  until  the  proiKtrtion  of  sugar  rises  to  about  0"3 
>r  cent,  or  one  grain  and  a  half  to  the  ounce.  By -and- by  we 
lall  come  to  a  test  ttcelro  times  more  delicate  than  this. 
Again,  uU  high-eoloured  urines  of  higli  density  become  darker 
when  boiled  with  liquor  potassjc,  altliough  free  from  sugar ; 
and  albuminous  urines,  even  when  not  high-coloured,  darken 
Sensibly  under  the  same  treatment.  This  occurs  with  perfectly 
fresh  liquor  potasbUj ;  but  if  the  test  have  been  kejU  in  ordinary 
white  glasa  bottles,  it  very  speedily  becomes  imiireguated  with 
lead,  which  it  attracts  frnm  the  ^Ibas,  and  this  offers  an 
additional  source  of  error.  The  liquor  potasstu  kept  in  the 
■wards  of  the  Royal  Infinnaiy  was  found  largely  impregnated 
with  Icatl,  although  it  had  not  been  in  use  more  than  about  six 
weeks.  Liquor  jwtassa;  thus  vitiated,  when  boiled  with  certain 
urines,  turns  them  of  a  dark  portcr-bi-owu  colour.  This  is 
something  quite  ditlcrcnt  from  the  slight  deej^euing  of  the 
tint  which  has  been  just  alluded  to,  and  it  only  oceans  in 
all'umifioiti  urines,  and  not  even  in  all  of  these,  lu  acute 
ilii;^'ht's  disease,  esi»ecially  when  there  was  blood  in  the  urine, 
or  when  the  albumiin  was  abundant  and  associute<l  with  froe 
discharge  of  renal  epithelium,  the  change  of  colour  was  most 
intense  ;  and  in  one  such  case  tlie  existence  of  sugar  had  been 
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inferred  therefrom,  and  announced  to  the  patient  and  his 
friends,  by  the  medical  attendant.  Where  the  projwrtion  of 
albumen  was  small,  and  renal  dcwiiiamnt  ion  slight,  the  lead- 
tainted  lii|uor  potassai  did  not  prodnre  so  marked  un  effect' 
In  BDch  nrines  a  slight  darkening  of  colour  only  ensned,  much 
to  the  same  dogree  as  occurred  with  fresh  li^juor  f»ota£sa?.  It 
was  never  found  that  liquor  iwtassas  containing  leiwl  produced 
a  dark  brown  coloration  with  non-albmninous  urines  prondcd, 
of  course,  that  they  were  Bugar-free.  Tlie  usual  slight  deepen- 
ing of  the  tint  took  place,  but  not  anything  conspicnonaly 
greater  than  with  fresh  and  pure  lif|Oor  potaBste. 

3.  The  /ermerif/idon  fesf. — ^^'hen  saccharine  nrine  is  mixed 
with  yeast  and  kept  in  a  wann  place,  it  speedily  ferment*  with 
the  production  of  alcohol  and  evolution  of  carbonic  acid  ;  and 
as  no  other  substance  is  capable  of  undergoing  this  transforma- 
tion, the  occuiTunce  of  fennentation  with  yeast  is  certain  proof 
of  the  presence  of  sugar. 

Applied  to  ordinarj'  diabetic  urine,  fermentation  affords 
very  clear  indications.  The  most  convenient  and  elegant  way 
of  applying  it  is  the  following : — A  few  crumbs  of  Wennan 
ycnst  are  put  into  the  bottom  of  a  test-tube  ;  this  is  then  filled 
up  to  the  brim  with  the  suspected  urine,  covered  with  an 
evaporating  dish  or  saucer,  and  then  invert-ed.  The  dish  and 
inverted  tube  are  now  set  aside  in  a  warm  place — gay  on  the 
mantel-piece.  The  urine  soon  l>egins  to  ferment*  gas  collects 
in  the  top  of  the  inverted  tube  and  eacpels  a  portion  of  the 
nrine  ;  and  if  sugar  be  abundant,  the  gas  accumulates  in  such 
quantities  that  all  the  nrine  is  driven  out  before  it.  There  is 
a  preoautiou,  howevei*,  to  be  observed.  Some  specimens  of 
yeast  spontaneously  evolve  bubbles  of  gas  ';  it  is  therefore  de- 
sirable, where  the  indication  is  doubtful,  to  perform  a  parallel 
experiment  with  the  same  yeast  mixed  with  simple  water,  so 
that  the  amoimt  of  gas  spontaneously  yielded  by  it  may  be 
ascertained.  German  yeast  is  exceedingly  convenient  for  fer- 
mentation experiments,  and  it  has  now  come  into  such  common 
use  that  a  pennyworth  may  be  purchased  in  almost  any  baker's 
shop. 

There  are  two  drawbacks  to  the  clinical  application  of  this 
test — (a)  it  takes  some  hours  for  its  accomplishment,  and  (b)  ii 
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does  not  Ruffice  for  the  discovery  of  minate  quantities.  Urine 
ia  capable  of  absorbing  somGwhore  about  itti  own  bulk  of  car- 
bonic acid,  Ro  that  unless  the  amount  evolved  be  greater  thnn 
Ibis  there  will  be  no  nccuraulalion  of  gas  in  the  top  of  the  tube, 
and  ci^niieqnently  no  visible  sign  of  fennentation.  According 
to  my  C3q>erience,  urines  containing  0-5  per  cent  or  two  grains 
and  a  lialf  to  the  ounce  and  under,  yield  no  sign  to  the  fermen- 
tAtioB  test.  Ferraontation  is  tlierefore  a  considerably  less  Bcn- 
Htive  method  of  sugar-testing  than  Moore's  plan  of  boiling 
with  liquor  potassie. 

There  is,  however,  another  manner  of  applying  fermentation 
to  the  detection  of  sugar,  which  is  much  simpler  and  even 
more  delicate  than  the  foregoing — namely,  by  comparison  of 
the  specific  gravity  of  the  suspected  urine  hefore  and  after 
fermentation.  This  proceeding  will  be  examined  more  in  detail 
under  the  head  of  quantitative  testing  j  but  I  may  here  ob- 
serre  that  considerably  less  sugar  than  one  per  cent  may  be 
detected  by  the  lowering  of  the  density  after  fermentation. 

4.  R^uction  tests, — The  action  of  grape  sugar  on  a  nutuljer 
of  metallic  salts  is  attended  with  a  reduction  of  the  oxides  which 
they  contain  to  a  lower  degree  of  oxidation,  or  to  the  metallic 
state.  Accordingly  some  of  these  salts  are  resorted  to  us 
ralnable  sugar  tests,  both  qualitative  and  quantitative.  The 
•alts  best  adapted  for  this  purpose  are  those  of  copper,  bismuth, 
filrer,  chromium,  and  tin  ;  hut  as  the  oxide  of  copper  is  the 
most  universally  known,  and  with  proper  precautions  the  most 
striking  and  sensitive,  I  shall  confine  my  remarks  solely  to  it 

The  ordinary  mode  of  using  the  cop^jer,  or,  as  it  is  called, 
TVmnmer^s  test,  is  to  add  a  drop  or  two  of  a  solution  of  sulphate 
of  copper  to  the  suspected  urine  in  a  test-tube.  Liquor  potassas 
is  Uicn  added  in  excess,  and  the  mixture  boiled.  If  the  proper 
proportions  have  been  observed,  a  rod  deixisit  of  suboxide  of 
copper  falls  when  sugar  is  present  Applied  in  this  rough 
way  the  operation  of  the  test  is  very  unsatisfactory.  If  the 
copper  be  in  excess,  a  quantity  of  the  protoxide  rcmaios  un- 
dissolved and  causes  confusion.  The  liquor  potassa^  likewise 
obscures  the  result  by  proi^ucing  an  intcnfie  dark  brown  colour 
if  sugar  bo  abundant,  and  the  boiling  continued  beyond  a  few 
socondii.    In  couucqucuce  of  tliusc  and  other  objections,  Trom- 
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mer's  test  is  regarded  with  very  little  favour  bj  xnanv  pncti- 
tioncre,  who  rely  in  prcference  on  the  easy  and  ready,  thoujjh 
less  delicate*  method  of  l>oi]iDg  with  liqnor  potasse.  But  all 
the  uncertainly  attending  the  empluyniL-nt  of  Uie  copper  test 
arises  from  a  faulty  ajiplication,  and  not  from  inherent  imper- 
fection. AMien  skilfully  need,  it  posaesses  a  delicacy  and  cer- 
tainty that  renders  all  other  reagcnta  superfluous. 

The  first  necessity  is  to  abandon  the  rough  method  above 
sketched,  and  to  prepare  before-hand  a  test  solution  whicJi  shall 
combine  the  copper  and  the  alkali  in  due  proportion.  This 
is  acoomplished  by  dissolving  sulphate  of  eopi>er  in  strong 
liquor  sodas  with  the  aid  of  tartrate  of  potash.  The  exact 
formula  for  this  solution  (Fehling*8  standard  copper  solution) 
is  given  at  p.  139. 

Having  pre|>ared  the  test-fluid,  it  is  employed  in  the  following 
manner: — Fill  a  test  tul*e  to  the  depth  of  three-quarters  of  an 
incii  or  so  with  the  eopjier  solution ;  heat  until  it  begins  to  boil, 
and  then  add  a  drop  or  two  of  the  susiXK^tcd  urine.  If  it  be 
ordinary  diabetic  urine,  the  mixture,  after  an  interval  of  a  few 
seconds,  will  turn  suddenly  of  an  intense  opaque-yellow  c<tIour, 
and  in  a  shoH  time  an  abundant  yellow  or  red  sediment  falls  to 
tlie  bottom.  If,  however,  the  quantity  of  sugar  present  be 
small,  the  suspected  urine  is  added  more  ftx-ely,  hut  twt  btt/ond 
a  volume  oqwtl  to  thai  of  fJw  iesl  employed.  In  this  latter  case 
it  is  necessary  to  raise  the  mixture  once  more  to  the  boiling 
point.  It  is  then  allowed  to  cool  slowly.  If  no  suboxide  has 
been  thrown  down  when  it  has  become  cold,  then  the  urine 
may  with  certainty  be  pronounced  sugar-free. 

The  points  of  imjK>rtancc  in  this  proceeding  are — (a)  to  boil 
the  test  fii-st,  and  not  the  urine  ;  and  (6)  to  use  an  excess  of 
the  test. 

The  first  point  is  of  importance,  because  the  test-solution  is 
apt  to  deteriomte  by  keeping,  unless  presen'ed  hermetically 
sealed  from  the  air.  "Wiicn  deteriorated  by  exposure  to  the 
atmosphere,  a  deposit  of  suboxide  takes  place  from  it  on  simple 
boiling.  Boiling  the  test,  therefore,  is  a  trial  of  its  perfection. 
If  it  remain  clear  for  a  minute  or  two  afYcr  ebullition,  the  solu- 
tion is  in  order,  and  the  testing  may  be  proceeded  with  ;  but  if 
the  solution  become  somewhat  opaque,  and  a  rod  deposit  pro- 


QUALITATIVE  TK3TIN0. 


133 


sently  fall  from  it.  this  deposit  must  be  first  filtered  from  the 

clear  tiuid,  which  is  thereby  a^iri  rendered  fit  for  use  :  or — 

which  is  indeed  the  better  plan — a  fresh  supply  of  the  test  is 

repared.    The  deterioration  here  sjwken  of  arises  from  the 

nvcrsion  of  a  portion  of  the  t^trtaric  acid  into  raccmic  neid, 

hich,  equally  with  an;;n^r,  lias  a  redneinj^  power  on  the  oxide 

tf  ipiRT,  and  when  present,  of  course  eormpts  the  analysis. 

The  nceessity  for  naing  an  excess  of  the  tost  applies  equally 

on  ordinary  diabetic  urine,  as  well  as  to  one  which  contains 

ly  a  small   proportion   of    sugar  and  has  a   composition 

)proachin;:f   the  natural   standard ;    but   as   the   reason   for 

ploying  an  excess  is  not  the  same  in  the  two  instances,  and 

there  are  important  differences  in  the  operation  of  the  test 

the  two  classes  of  urine,  I  shall  coll  attention  to  them 

parately. 

(a)  Meikoii  of  te^iing  orthnary  diabeiic  urine. — PracticHlly, 

e  urine  of  a  diabetic  patient,  where  the  disease  is  in  full 

r,  may  be  rejjarded  as  a  solution  of  grape-sugar  in  simple 

ater.     The  natuiul  constituents  are  in  such  small  pro]x>i'ticin, 

wing-  to  tiie  increased  tlow,  that  they  do  not  sensibly  interfere 

with  the  ojieration  of  the  test. 

II  If,  al!ter  the  test  has  been  heated  to  ebullition,  otif  drop 
pf  diabetic  urine  bo  added,  the  i-cactiou  occurs  almost  iu- 
kaDtmieonsly,  and  tbe  suboxide  fails  of  a  brick-red  ctilour 
it  once  ;  but  if  several  drops  of  the  same  urine  be  added, 
Ibe  precipitate  is  a  rich  yellow.  I'his  difference  in  colour 
IB  merely  a  question  of  excess  or  deficiency  of  the  test. 
^^Wlieu  the  copper  exceeds  the  sugar,  and  the  solution  still 
^Metaios  its  blue  coloiu*,  tlic  suboxide  falls  re<l ;  but  if  the  m^wx 
^Bsoeed  the  copper,  and  the  blue  colour  have  disap^jeaixnl,  the 
^^uboxidc  falls  yellow. 

^^     Tbe  common  mode  of  proceeding' — that  is,  boiling  the  urine 
t,  and  then  adding  the  reagent. — is  vcrj''  objectionable,  inas- 
uch  as  it  may  betray  the  operator  into  a  too  sparing;  use  of 
t,  and  thereby  entail  a  failure  of  the  reaction.     If  the 
preponderate  gre4itly  over  the  copi^er,  tto  precipifution  whaU 
tf  erutueSy  because  the  excess  of  su^'ar  dissolves  the  suboxide, 
d  forms  with  it  a  tninsparont  yellow  solution.     This  statc- 
nt  may  be  readily  vcriliod  by  boiling  some  diabetic  urine  in 
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A  teet-tobe,  and  then  dropping  in  the  test-sol  ation.  The  first 
few  dropa  occasion  a  dense,  muddy,  yellow  opacity  i      "  - 

moit  layer;  but  when  tlio  tube  is  shaken  the  pr.  1= 

redisBolvcd.  On  adding  more  of  the  tes-U  howefer,  the 
opacity  becomes  permanent,  and  an  abundant  deposit  pre- 
sently subsides. 

(b)  Method  of  Usiing  where  Ui$  tjuantiUj  of  sttgar  is  smaU 
ami  the  natwral  conaiituenU  ajfjrroxti/Mt^  their  usual  jfropor- 
iions, — The  discoTeiy  of  sugar  in  such  a  arine  is  mach  more 
difficult  than  in  the  former  case.  The  ordinary  in;.'r  ' 
the  urine — urea,  uric  acid,  pigmentary  and  other  . 
the  alkaline  and  earthy  fialts — serionsly  atTect  the  delicacy  of 
the  test.  If  grape-sugar  be  dissolved  in  simple  water,  such  ifl 
the  sensitiveness  of  the  reaction  that  one  grain  in  ten  pints 
yields  a  perceptible  deposit  ;  but  when  dissolved  in  urine, 
D  considerably  larger  quantity  may  be  present  and  Uie  ttisi 
fail  to  reveal  its  existence.  Nevertheless,  enough  of  deli- 
cacy BtiU  remains  to  satisfy  all  the  rcijulrcments  of  clinical 
research. 

Urine  of  the  kind  here  considered — with  a  minute  propor- 
tion of  sugar,  and  the  ordinary  ingredients  almost  natural — is 
met  with  in  the  early  stage  of  diabetes^,  before  the  disease  has 
acquired  its  full  development ;  also  in  convalescence  from  tlie 
less  severe  forms  ;  tmd  not  untrequeutly  towards  the  fatal 
close  of  the  complaint.  Even  in  well-marked  diabetes  there 
are  conditions  under  which  tlie  urine  temporarily  rerums 
nearly  to  its  natural  state.  These  arc — abstinence  from  sac- 
charine and  amylaceous  food,  and,  it  fortiori^  abstinence  from  all 
food  ;  accordingly,  the  moming  urine,  after  the  prolonged  fiut 
of  the  night  may,  in  the  less  severe  cases,  be  found  almost 
fiogar-frce.  A  like  effect  follows  the  advent  of  an  intercorrent 
intlammation,  as  of  the  lungs  or  lining  membrane  of  the 
bowels. 

Tn  testing  for  sngar  in  urines  of  this  description  certain 
precautions  are  rigidly  demanded,  othenvise  considerable  cpian- 
tities  of  sugar  may  be  wholly  overlooked.  The  most  important 
of  these  is  to  use  a  great  excess  of  the  test.  "When  the  copper 
solution  is  added  drop  by  drop  to  healthy  urine,  at  a  boiling 
heat,  tlie  blue  colour  is  immediately  discharged,  although  not 
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]iartidc  of  Hugar  be  present,  and  the  urine  assumes  a  dccp- 
il)er  tint  The  degree  to  which  urines  exercise  this  dccolo- 
rUing  property  varies  with  their  streajjth — that  is,  with  their 
rconcentration.  A  deufie  urine  (sugiir-ii'ee)  mil  discharge  the 
colour  from  nearly  its  own  bulk  of  Feliling's  standard  solution; 
but  even  the  most  dilute  natural  urines — those  that  are  almost 
coioudetefi — have  a  vury  considerable  power  this  way,  ^Vhat- 
rer  be  the  nature  of  the  transfonnation  here  involved,  it 
certain  that  when  the  colour  of  the  test  has  been  thus  dia- 
larged,  the  copper  it  contains  is  no  longer  capable  of  being 
ipitated  by  any  sngar  that  umy  be  present  in  the  urine  ; 
the  salxjxide  is  not  thrown  down  until  such  an  amount  of 
16  solution  has  been  added  that  the  mixture  retains  a  dia- 
ictly  green  tint  after  being  raised  to  the  boiling  pi»int.  To 
ire  an  e-xcess  of  the  test  the  most  certain  method  is  to  heat 
le  solution  lirst,  as  already  recommended,  and  to  add  the 
ipected  urine  afterwards.  Another  advantage  is  secured  by 
lis  ]>roceeding.  A^Hiun  the  suspected  urine  contains  a  con- 
tderable  quantity  of  earthy  phosphates,  tlie  precipitation  of 
by  the  alkali  of  the  test  is  apt  to  cause  embarrassment. 
'he  phosphates  fall  in  light,  dirty-white  flocciUi,  which  might 
mistaken  by  the  unwary  for  a  deposit  of  suboxide.  \Vlien 
le  test  and  urine  ai'e  mixed  together  before  applying  heat,  or 
le  test  is  added  to  the  boiling  urine,  the  earthy  phosphates 
in  such  fine  flakes  that  the  transparency  of  the  mixture  ia 
Lpaired ;  but  if  the  urine  be  added  to  the  boiling  test,  the 
lixture  retains  its  tnmslucency  trom  the  phosjihates  being 
irowu  ^\ovra  in  denser  masses  j  imd  by  holding  the  tube 
itween  the  eye  and  the  light,  tlie  flakes  are  seen  floating  in  a 
olear,  bineish-green  medium. 

In  the  class  of  saccharine  urines  now  under  consideration. 
It  suboxide  is  always  precipit^ited  yellow,  never  red.  The 
jperution  of  the  test  is  exceedingly  distinctive,  and  takes  place 
follows : — The  cop|)er  solution  having  been  heated  to  ebul- 
lition, and  something  less  than  an  equal  bulk  of  tJio  suspected 
•ine  having  been  added,  the  mUlui*e  is  again  raised  to  the 
(l)oiling  jH»int.  It  then  changes  to  an  intense  0{>a<]ue  yellowish 
and  slowly  a  briglit  yellow  deposit  sobsides.  If  the 
\G  contains  less  than  lialf  a  grain  per  cent,  of  sugar,  the 
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precipitation  does  not  take  place  immetliately.  bnt  occurs 
the  liquid  cools — in  five,  t-en,  or  twenty  miuuies,  and  the 
manncT  of  tho  change  is  peculiar.  First,  the  mixture  lr>ses  its 
transparency,  and  passes  from  a  clear  olive-green  to  a  lij^ht 
greenifih  oimcity,  looking  just  as  if  some  drops  of  milk  had 
fallen  into  the  tnlK?.  This  green  milky  apj>earance  is  quite 
characteristic  of  sugar.  By  this  proceeding  one-tenth  of  a 
graia  per  fluid  ounce,  or  less  than  one-fortieth  of  a  grain  per 
cent.,  C4in  with  certainty  he  detected,  and  any  qnantity  below 
this  has  no  |)(jtljological  Kignification,  and  is  matter  of  only 
physiological  int-erest. 

Some  of  the  natural  urinary  ingredients,  and  especially  uric 
ncid,  have  been  stated  to  po&sess  the  power  of  reducing  the 
oxide  of  copper  to  a  state  of  suboxide,  and  of  l>ecoraing  thereby 
the  source  of  a  notable  fallacy  in  ueing  this  test  for  the  detec- 
tion of  sugar.  No  fear,  however,  need  be  entertained  on  this 
score  ;  I  have  over  and  over  again  treated  urines  containing 
an  excess  of  nric  acid,  and  even  nrines  thick  with  the  amor- 
pliona  urate  deposit>  with  the  test  solution  at  a  boiling  heat, 
bnt  have  never  obtained  tbe  least  reseniblanee  to  the  sugar 
reaction.  It  is,  however,  to  be  borne  in  mind,  that  if  nrinc  lie 
boiled  with  the  test  for  a  ronsuhrahU  time  —  say  twenty 
minutes  or  half  an  hour — a  reddisli  deposit  falls,  and  the 
mixture  assumes  a  muddy,  dirty-fawn  appearance,  although 
no  sugar  be  presents  The  reddisli  deposit  appears  to  con- 
sist of  the  earthy  phosphates  tinged  red  by  some  of  the  suboxide, 
reduced,  perliaps,  through  the  instrumentality  of  uric  acid.  Bnt 
this  reddish  deposit  is  only  produced  nfhr  j>rohm*j^d  hoii'mg^  and 
prolonged  boiling  is  of  all  things  the  most  to  be  avoided, 
because  the  most  utterly  useless,  in  performing  the  test.  If 
simply  raising  the  fluid  to  the  boiling  point,  and  then  allowing 
it  to  cool  in  a  warm  plact^,  as  in  a  jug  of  hot  water  nr  on  the 
hob,  fail  to  yield  an  indication  of  sugar,  no  amount  of  boiling 
will  develop  a  trustworthy  reaction. 

To  recapitulate:  the  beat  methoii  of  delating  sugar  in  urine 
is  as  follows  : — Pour  some  of  the  prepared  te8t-li<|uor  into  a 
narrow  test-tube  to  the  depth  of  three-quarters  of  an  inch  ;  heat 
until  it  begins  to  boil ;  then  add  two  or  three  drops  of  the 
suspected  urine.    If  sugar  be  abundant,  a  thick  yellowish 
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\  and  deposit  of  yellow  suboxide  are  prodnced  (and  this 
vwngos  to  a  l)rick-rt:d  at  once  it'  the  hlnc  colour  of  the  test 
remain  dominant).  If  no  such  reaction  ensue,  go  on  adding 
the  urine  until  a  bulk  nearly  equnl  to  the  test  employed  has 
been  poured  in ;  heat  again  to  elmllition  :  and,  no  change 
occurring,  set  aside  without  further  boiling.  If  no  milkiuctia 
is  produced  as  the  mixture  cools,  the  urine  may  be  confidently 
pronounced  free  from  sugar,  for  no  (luantily  above  a  fortieth  of 
a  grain  i>er  cent,  can  escape  such  a  search,  and  any  quantity 
below  that  is  devoid  of  clinical  significance. 

Estimation  of  the  qttanhlt/  of  sugar  in  urine  (Qumitihfive  test- 
ing).— In  early  times  medical  men  judgcti  of  the  quantity  of  sugar 
in  diabetic  urine  by  the  amount  of  syrup  yielded  on  eva[X)ration. 
This  was  a  Ttry  nide  as  well  as  troublesome  proceeding.  A 
much  readier  and  not  less  precise  method  was  to  calculate  the 
Eugar  from  the  si>ecific  gravity.  Dr.  Henry  drew  up  a  table, 
which  Prout  afterwards  extended  and  improved,  showing  at  a 
glance  how  much  solid  matter  i^iv  pint  was  contained  in  urines 
at  different  densities.  When  the  urine  voided  amounta  to 
Bt'reral  (juarts  a  day,  and  the  natural  urinary  ingredients  have 
sunk  to  a  very  low  proportion,  the  secretion  resembles  a  solu- 
tion of  grape-sugar  in  pure  water.  In  this  condition  the  den- 
Bltj  is  a  moderately  accurate  measure  of  the  (juantity  of  sugar  ; 
bnt  it  is  still  for  from  absolute  coircctness,  us  may  be  judged 
Bnom  the  following  table,  drawn  up  from  a  number  of  my 
maljscs . — 

Tabi.is  thau'infj  th^  UfwrUtin  reJcUion  of  the  tprciJU  gravity  in  th«  proper" 
iin»  ftf  nitijnr  %chr6  IhA  daily  fiow  of  uriiie  ranged  beiween  ninfi  mid 
OtiiUcn  pints, 

8|)oriflc  smrity.  SiigKr  per  tmpotlAl  pinL 

1»H5       875gmius.  ■  . 

10^.3       .,.         072      „ 

t0^2       683      „  '  ■ 

1041       920      ,. 

1041       931      „ 

1040       911      „ 

loan     es3    „ 

1035       876      „ 

10:i4       646      „ 

lOait       636      „ 

Bnt  when  the  fiow  of  urine  is  no  more  than  two  or  three 


198 


srcAR. 


pints  a  daj,  the  natural  ingredienta  oome  to  bold  eometbin^ 
like  their  normal  proportions,  and  contribute  very  aeiuiblj  to 
raise  the  density.  Accordingly  with  the  dirainishod  flow  there 
ifl  a  very  greatly  lessened  proportion  between  the  specific 
gravity  and  the  per-oentage  of  sugar.  The  annexed  table  shoe's 
this  relation  in  the  urines  of  the  same  patients  when  the  daily 
excretion  had  been  reduced  by  dietetic  means  to  btUceen  two 
and  three  pints* 

Table  thawing  Ou  le$»en«d  and  stiU  man  uncertain  rclnlum  of  fhr.  tptajic 
ijrmnty  to  the  quantity  of  tuffor  uiker*  (Ac  daily  fiotc  rtuu/ed  Uttrtf* 
twQ  and  three  j>ini$. 

BpcdAc  gruTity.  Bu^ru-  par  tmpertal  ^t 

1044 6^5  gmius. 

1042      563      „ 

1041       6»1      „ 

1041       4M      „ 

aOSfl       668      „ 

1089       608      „ 

1030       600      „ 

1039       446      „ 

1086      877      ,. 

10S6      471      „ 

1034      486     „ 

1034      ...      812     M 

On  comparing  these  two  tables,  it  is  seen  that  the  density 
holds  a  much  less  constant  relation  to  the  proportion  of  sugar 
when  the  daily  flow  is  scanty  than  when  it  is  abundant.  It  is 
also  seen  that  in  the  former  c^ise  a  given  degree  of  density  in- 
dicates a  much  lower  proportion  of  sugar  than  in  the  latter. 
The  mean  density  in  the  first  table  is  1039'3,  and  in  the  second 
nearly  the  some — 1038HJ ;  but  the  proportion  of  sugar  is  much 
greater  in  the  first,  where  it  averages  813  grains  per  pint,  than 
in  the  second  where  it  is  only  511  grains. 

Of  the  more  accorate  methods  there  are  two  peculiarly  eli- 
gible for  practical  use — the  one  on  account  of  its  speedy  per- 
formance, and  the  other  on  account  of  its  easy  application. 

1.  Volume-hriml  method, — This  has  been  brought  to  a  high 
state  of  |»erfection  by  Fehling.  It  depends  iu  principle  on  the 
fact  that  tliere  is  a  fixed  relation  betwcou  the  amomit  of  a 
copper  salt  reduced  to  a  state  of  sub-oxide  and  the  sugar  pre- 
sent.   Fehlmg  found  that  one  equivalent  of  grape-sugar,  or 
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180  ]^nrt,s  flocomposed  exnctly  ten  Cfjnivalents,  or  124R'8  parts, 
of  suipbflte  of  eop|)or.  Accordingly  he  prepared  u  solution  of 
copjxfr  of  standard  streno^th,  and  applied  it  to  fluids  containing 
gmpe  snjrai* ;  and  the  quantity  of  these  required  to  decompose  a 
^ed  Tolume  of  the  standard  solution  furuished  an  exact  mea- 
sure of  the  snjjar  they  contained. 

Fehling's  standard  solution  is  prepared  according  to  the  fol- 
ig  prescription  :• — 

Sulphate  of  copper,  90  4  graina  ; 
Neutral  Urtmte  of  potuah,  364  gnms  ; 
Solation  of  causde  hoda,  Bp.  grav.  1*12,  /oar  flaitl  ounces  ; 
Add  water  to  maks  up  exactly  nx  fluid  ounL-ea. 

200  grains  of  this  eohition  are  exactly  decomposed  by  one 
grain  of  sugar.  The  8])panitU8  required  for  the  peiformance  of 
the  analysis  are  described  and  figured  at  pp.  5  and  6. 
Jfode  of  perfonnhuj  the  aiutUjsi^. — Measure  off  200  grains  of 
standard  solution  in  the  200-graiu  tube,  pour  this  into  the 
flask,  and  add  about  twice  its  volume  of  water;  then  place 
^rer  a  spirit-lamp  to  boiL  While  the  copper  solution  is  being 
ited,  the  urine  to  be  analysed  should  be  diluted  -with  water 
a  kno\ra  degree.  In  the  case  of  ordinary  diabetic  nrines, 
best  dilution  is  one  in  ten.  This  is  obtained  by  carefully 
filling  the  G-oz.  measure  with  water  to  the  depth  of  4^  oanoea, 
and  then  adding  urine  so  as  to  make  up  exactly  5  ounces.  The 
mixture  will  then  contain  exactly  one-tenth  of  urine.  (When 
quantity  of  sugar  in  the  urine  is  very  small,  a  dilution  of 
le  in  tive,  or  even  the  undiluted  nrine  may  be  employed.) 
The  next  step  is  to  fill  the  burette  (which  is  graduated  to 
grains)  with  the  diluted  urine  to  0.  Then  proceed  to  add  it, 
in  successive  small  portions,  to  the  boiling  copper  solation, 
until  the  bine  colour  has  entirely  disappeared.   Afler  each  fresh 

More  exactly,  b  graoimes  aiid  cubic  oeatimMirai,  the  proportioos  etiuid 

u  fulluW!!  : — 

40  grftmioM— ciTstala  of  aulphAte  of  copper; 
160  giauituen  — ufutrat  tartrate  of  iwtoitb  ; 
760  gntnimeB — omstic  ukU,  ep  grar.  1  i  2. 

Add  wutcr  n^  to  lld4*S  cuUc  ceulimdtrva. 

Bidt  to  cubic  ceatifflitrea  correapond  to  O'OS  gnunme  of  gnpe-ingar. 
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addition  from  tlie  bnrelt«  the  mixture  should  be  rainod  to  the 
boiling  |xjint,  and  llien  allowed  to  fetaiul  a  few  wjcondn,  so  that 
the  prtjcipitnted  copper  umy  subside,  and  the  ob^ierver  may  see, 
by  holding'  the  flask  bctweeu  the  eye  and  the  light,  whether 
the  mixture  still  retains  any  blue  colour.  Afi  soon  as  the  blue 
colour  has  dijyiiiijeared  the  mialysis  is  complete,  and  the  (Quan- 
tity of  diluted  urine  employed  may  be  ivad  ofT.  The  j)cr- 
contage  of  sugar  in  the  urine  can  now  be  readily  cnleulatod. 
SupjKise  125  grains  had  been  added  from  the  burette:  this 
represents  one-tentli,  or  12i>  grains,  of  undiluted  urine,  and 
contains  exactly  one  ^rrain  of  sugar:  by  diyiding  l'2'b  into  100, 
the  jx;r-centage  of  sugar  is  obtained:  or  ~  =  ^  t  the  urine 
contains  8  per  cent,  of  sugar. 

2.  Diffrrentlal  tleimhj  method. — The  second  of  the  two 
methods  of  estimating  sugar,  which  I  have  uudcrtjikpu  to  ex- 
plain, combines,  as  I  believe,  more  perfectly  than  any  other,  the 
twin  advantages  of  ease  and  accuracy.  It  is  founded  on  the 
diminution  of  density  sutfered  by  saccharine  urine  wlien  fer- 
mented with  yeast.  The  speeilic  gravity  of  an  ordinan"  dia- 
betic urine  ranges  from  10;J5  to  1050.  When  it  has  undergone 
fermentation,  and  all  the  sugar  is  converted  into  alcohol  and 
carbonic  acid,  the  specific  gravity  is  found  to  have  sunk  to 
1009,  to  }(»02  or  even  below  1000.  This  fulling  ofl*  in  the 
density  arises  fi*om  two  distinct  yet  necessarily  assotnated 
causes — namely,  first,  the  destruction  of  the  sugar,  whicb  was 
the  cause  of  the  high  density  of  the  original  urine ;  and, 
second,  the  presence  of  the  generated  alcoliol  in  the  fermented 
proiiuet,  Xow,  the  loss  of  density  from  these  causes  must 
evidently  stand  projtortional  to  the  quantity  of  sngar  originally 
present  iu  the  urine,  and  must  consequently  fm*nish  a  measure 
of  its  quajility. 

The  ei|3erimcntal  data  nn  which  this  method  is  founded  are 
fully  detailed  in  a  jiapor  pulilished  by  the  author  in  the 
•*  Memoirs  of  the  Manchester  Literary  and  Philosophical 
Society"  for  18C0  ;  also  in  a  paper  in  the  "Edinlmrgh  Monthly 
Journal"  for  October,  18C1.  The  mode  of  experimenting  was 
— first  to  ascertain  by  the  volametrical  analysis,  whicb  I  have 
just  described,  how  much  sugar  was  contained  in  a  certain, 
diabetic  urine.    The  urine  was  then  fermented  by  means  of 
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Gcnnan  ye&et — its  specific  gravity  having  been  previotisly  b»- 
ctrtaiuoti.  In  twenty-four  hourn,  ftfter  tlie  fermentation  had 
ccit^td  anfl  the  scum  liad  subsided,  the  denBity  was  taken  again, 
aiid  by  subtracting'  tliis  from  the  density  Iniforo  ferment^ition, 
tlie  "  density  lost "  was  ascertained.  And  it  was  found  that  for 
every  grain  of  sugar  contained  in  an  ounce  of  urine,  one  degi'oe 
of  fepocific  gravity  had  been  lost.  Experiments  were  multiplied 
on  dinlnitic  orine  ;  corresponding  ex^>eFiments  were  made  with 
8olntionj4  of  sugar  of  kno\Mi  strength  in  healthy  non-socchariue 
urine  and  in  pure  water,  and  the  issue  of  all  was  to  establish 
ibe  conclusion  that  fftfi  number  of  tie/^rees  of  ''UlensUy  hst"  in* 
duixM  as  many  grains  of  »ttffnr  jter  fluid  ounce. 

In  the  practical  application  of  the  method,  the  ordinaiy 
nrinoiueter  may  l»e  used  for  taking  the  densities  ;  but  it  is 
well  to  choose  one  with  a  long  scale,  as  some  of  those  in  use 
have  very  short  ones,  and  it  becomes  impossible  to  read  the 
density  accurately.  Stil!  furtber  ])reci8ion  may  be  attained  by 
dividing  the  usual  scale  into  two  ]mrt^  on  6e[iarate  instruments. 
I  have  had  constructed  for  my  own  use  two  |)erteully  forre- 
spondiBg  arlnometors,  on  one  of  which  tlic  scale  ranges  from 
095  to  1025,  and  on  the  other  from  1025to  1055,  each  instru- 
ment covering  30  degrees  of  density.  The  scales  are  thus  ren- 
dered 8c»  long,  and  the  intervals  between  the  lines  so  great, 
that  in  a  clear  urine  the  B]>eciiic  gravity  c-an  be  easily  read  to 
%  quarter  of  a  degix»e  ;  and  even  in  the  fermented  urine,  which 
doefi  not  regain  its  anginal  transparency,  but  continue-s,  at  least 
Ibr  many  days,  more  or  less  cloudy,  it  can  be  read  witli  cer- 
tainty to  half  a  degree. 

Another  impKirtant  point  is  to  obviate  errors  fh)m  variations 
of  temperature.  If  the  density  l>efore  and  after  fermentation 
be  taken  at  widely  different  temperatures,  an  error  of  serious 
wnonnt  may  creep  into  the  analysis.  The  best  mode  of  avoid- 
ing this  is  to  put  up  a  few  ounces  of  the  unfermcnted  urine 
in  a  "  companion  phial,"  and  to  place  this  side  by  side  with 
that  set  a[iai1.  for  fermentation,  so  that,  at  whatever  temijeralurc 
the  fonucntixl  product  may  be  when  its  density  is  observcil, 
its  unchanged  alter  ego  stands  near  it  for  comparison  ut  oiactly 
the  Bomo  tcm[X!ruture. 
The  most  convenient  way  of  proceeding  is  the  foUomng : — 
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Abont  four  ounces  of  the  saccharine  urine  are  put  into  a  12- 
onnce  bottle,  and  a  lump  of  German  yeaat  about  tlie  hzg  of  a 
cobnut  or  snjall  walnut  is  added  to  it.  A  great  exi'css  of 
jeast  is  used  to  hasten  fermeutution,  but  a  little  more  or  a 
little  lc«s  does  not  seDtubly  affect  the  result.  The  bottle  is  then 
covered  with  a  nicked  cork  (which  pennits  tlie  escape  of  the 
carlwnic  acid),  and  set  aside  ou  the  mantelpictt*  or  other  warm 
place  to  ferment.  Beside  it  is  placed  a  ti^htly-corkcd  4-ounce 
phial  filled  witli  the  same  urine  without  any  yeast.  In  about 
twenty-four  hours  the  fermentation  will  have  ceased,  and  the 
ecum  cleared  off  or  subsided.  The  fermented  urine  is  then 
decanted  into  a  urine-glasa,  and  its  specific  pi-avity  taken; 
at  the  same  timet  the  density  of  tlie  unfermented  urine  in  the 
companion  phial  ie  observed,  and  tlio  "density  lost"  ascertained. 
Fermentation  is  generally  complete  iu  about  eighteen  hours  if 
the  locality  be  sufficiently  warm ;  and  it  is  desirable  to  remove 
the  two  phials  into  a  cool  place  two  or  three  hours  before  the 
densities  are  taken,  in  order  that  they  may  attain  (he  tempera- 
ture of  the  surrounding  atmosphere. 

The  two  following  examples  may  serre  as  iUostrations  of  the 
method . — 


Density  before  fermentation 
I>ensity  aftflr  fennentntion     .         .     . 
Degreoa  of  donaity  lost 

Grmlna  of  sugar  per  fluid  ouneo      .    . 

I. 

n. 

1058 

1004 

49 

1038 

1013 

25 

49 

S0 

I 


I 


If  it  bo  desired  to  brmg  out  the  result  as  so  much  per  cent., 
this  is  accomplished  by  mnltipl^-ing  the  number  indicating;  the 
"density  lost"  by  the  coefficient  0'23.  Thus  in  the  first  of  the 
above  examples  41J  xO*2U=  11 '27,  and  in  the  second  25  x0'i3  = 
5'69,  which  are  tliu  amounts  of  sugar  respectively  per  100  parts. 

The  time  actually  consumed  iu  detennining  the  quantity  of 
sugar  in  urine  by  this  method  does  not  exceed  four  or  five 
minutes,  but  the  result  must  be  waited  for  until  the  succeed- 
ing day  ;  this  is  iU  chief  disadvantage.  Ite  application  is  bo 
oosy,  that  a  medical  iriend  in  attendimco  on  a  diabetic  patient^ 
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was  able  to  teftch  the  patient's  wife  to  make  the  analysis ;  every 
morning  when  he  camo,  she  could  ^ve  exact  iuformation  as  to 
the  quantity  of  Kugar  excreted  on  the  previous  day. 

Opiirai  sarefuirimetry. — The  pn)perty  of  glucose  of  rotating 
the  piano  of  polarisation  to  the  right  has  been  taken  advantage 
of  to  estimate  the  quantity  of  sugar  in  diabetic  urine.  The 
best  instruments  for  the  purpose  are  those  of  Mitscherlich  and 
Soleil.  This  method  is  not  bo  universally  applicable  as  the 
two  preceding  ;  and  the  price  of  the  instruments,  together 
with  the  delicacy  required  in  their  manipulation,  puts  them 
ahnost  out  of  reach  of  ordinary  practitioners. 

Clinical  sitjnificance  of  sugar  in  i/w  nriue. — The  presence  of 
a  large  quantity  of  sugar  in  the  urine  is  the  characteristic 
feature  of  diabetes  mellitus  :  but  small  quantities  may  be 
present  in  a.  variety  of  other  circumstances — as  after  eating 
excessively  of  amylaceous  or  saccharine  articles  of  food,  from 
injury  or  disease  of  certain  parts  of  the  nervous  system,  from 
impediments  to  respiration,  etc.  This  subject,  however,  can 
be  more  conveniently  treated  in  a  future  page  (see  Physio- 
logical CONSIDEHATIONS  EULATINO  TO  DlAB£T£8). 
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CHAPTER  1. 

DIABETES    INSIPIDUS. 


WiLUS— UriDftry  Dim&ub,  p.  1.     LoDd.  183S. 

Falok— Beitr.  e.  Lchre  yod  d.  Kiufoche  Fol^iirie.     Deatsdie  Klin.  1S63. 

NKorru— U«berD.  luftip.  Tublugeo  Tlleal^  1856.    C&oftUU'a  J&Uresb.  1857, 

IT.  2S4. 
TftocsaBAU — Clluiqne  Ifidioile,  T.  ii.  p.  811. 
IUa*<AJiT— Du  Diub&t«  Inslpide.     SUuburg  Thesis,  1862. 
r.  EAt>B — Ou  DiAbet«a  ludifidus.  BiaIo'b  Archires,  vols.  il.  and  iii. 
W.  Stravob — Cue  of  Diab.  Itiaip.     bo&Ie's  AtcIutcb,  vol.  ilL 
AMOEasoax— KichUuckerrOrenilcr  IlaraTabr.     Dorpal  Tbeaia,  1862. 


'  Cases  characterised  by  increased  thirst  and  excessive  dis- 
charge of  a  water)'  urine  of  low  specific  gravity,  fi-ce  from  sngar 
and  aUmnicu,  arc  grouped  together  under  the  general  designa- 
tiou  of  diabetes  insipidus. 

The  want  of  uniformity  in  the  course  and  symptoms  of  these 
cases,  and  in  the  anatomical  cliangcs  found  after  deatti,  iudiealc 
that  several  wljully  distinct  pathological  states  arc  included 
Dudcr  this  heading. 

Attempt.s  have  been  made  to  classify  the  caaos  according  to 
the  characters  of  the  uiine.  Those  in  which  it  was  supjwsed 
tiiut  the  urine  merely  contained  an  excessive  amount  of  water, 
without  any  alteration  of  U»e  total  quantity  of  solids  excreted, 
or  of  tj^c  mutual  ]>roportion  of  the  several  £olid  ingredients  to 
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each  other,  have  been  named  Polydipsia  (or  excesBive  tbiret) ; 
those  in  which  it  was  snjti>oscd  that  the  ftolid  matters,  and  es- 
j)ecially  ui*e{i,  were  excreted  in  excessive  quantity,  liave  t>€en 
named,  Poftjurta ;  and  those  in  which  it  was  supposed  that  the 
urea  and  other  Bolids  were  in  diminifihed  quantity  have  been 
named  Anazoturia  ('Willib). 

Tliis  classification  is,  however,  valueless  in  practice :  both 
from  the  diiiiculty  of  assigning  a  precise  standard  of  composi- 
tion to  the  urine  under  the  various  conditions  of  existence, 
and  the  tedious  and  difficult  investigations,  extending  over 
several  days,  which  are  required  to  ascertain  the  mean  compo- 
sition of  the  urine  in  any  particular  case, 

I  have  collected  from  various  sources,  most  of  which  ore 
indicated  at  the  head  of  this  chapter,  sixty-six  cases  of  insipid 
diabetes  ;  to  tJiese  I  have  added  threccases  obser\'ed  by  myself ; 
and  three  more,  of  which  the  particulars  were  supplied  by 
my  friends  Drs.  Bates  and  Bowman.  From  an  analysis  of 
these  seventy-two  cafics  the  following  account  has  been  drawn 
up. 

Etiolotjij. — The  liability  to  diabetes  insipidus  is  very  consi- 
derably grt'ater  in  males  tlian  females;  of  tlie  seventy-two 
GBSCfly  fifty-two  were  males,  and  twenty  females.  The  luje  of  the 
patients  at  the  time  of  invasion  ranged  from  the  extremes 
of  infancy  to  old  age ;  but  the  greater  number  occun'ed  between 
the  ages  of  five  years  imd  thirty  years.  In  the  following  table 
an  analysis  is  given  of  the  ages  of  aixty-five  cases  at  the  time 
of  invasion. 


Infaajry 

7  CAses. 

From  20  to  30  yeara  . 

.  15  cAsea. 

From  fi  to  i'l  yc;iP3. 

.  12     „ 

„     80-50     „ 

.  w    „ 

,.  10-20    .,        . 

.  13     „ 

,.     CO- 70     „      . 

.     4     .1 

In  two.  if  not  three,  cases  the  disease  a]^peared  to  have  ex- 
isted actually  from  birth. 

In  n  very  large  proportion,  no  exciting  cause  whatsoever  could 
be  assigned  for  the  disorder.  In  the  remainder,  various  cir- 
nnnslfincea  were  alleged  with  preater  or  less  probability  tii  have 
been  the  exciting  causes.  These  pi*cacnt  considerable  aimil- 
arity  to  the  alleged  causes  of  saccharine  diabetes,  and  stand  in 
the  following  order  of  frequency  : — 
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Blows  on  the  henA,  iin<l  falls  . 
Cerubrml  (list>aae  ^tu1»erLle,  £cj . 
]nti>ni)ii:i«nco  .     . 

Expisvire  to  t'old  tml  drinking  1 
cold  fluidd  whiU  kcaU'd      .  J 


Previons  febrile  or  iuflammn-  \ 

tory  diseiwe            .         .       i  " 

Hort^diUry  influence              .     .  3 

Muscular  oirort          ,         .         .  2 

KxpO!!tUr«  to  bnt  8UD      .  .      .      1 

Mental  emotion         .         •         .1 


In  five  cases  serions  organic  changes  were  found  in  the 
kidnevs.  These  will  be  more  particalarly  described  in  con- 
nection with  the  morbid  anatomy  of  the  disease. 

Two  esses  recorded  by  Dr.  W.  Watts  (Lancet,  1848)  are 
refen-cd  by  him  to  B3^)hilitic  disease  and  abase  of  mercury. 

Hysteria,  grief,  neuralgia,  or  the  influence  of  a  nerroos 
constitution,  are  also  mentioned  as  deteimining  canses. 

In  some  of  the  traumatic  cases  the  s^Tuptoms  set-in  with 
maximum  intensity  on  the  very  day  of  the  accident ;  in  others 
there  was  at  first  loss  of  conscioasness ;  and  the  thirst  and 
diuresis  came  on  with  the  restoration  of  the  faculties,  or  a  few 
dajTi  ailer.  In  one  case  severe  nervous  symptoms  continued 
for  six  months  after  a  fall^  and  the  diuresis  first  broke  oat  at 
the  end  of  this  j)eriod.  In  four  of  the  traumatic  cases  the 
symptoms  j>ersisted  for  between  nine  days  and  a  month,  and 
then  finally  disappeared  as  the  cerebral  symptoms  subsided  ;  in 
two  others  the  diborder  became  permanent,  and  had  ahvady  ex- 
isted at  the  date  of  the  record,  six  years  iu  one  and  seven  years 
in  the  other. 

Of  the  fire  cases  attributed  to  spontaneons  cerebral  disease, 
only  one  (observed  by  myself,  and  detailtnl  fuither  on)  was 
examined  post  mortem.  In  this,  tuliercles  were  found  in  the 
brain.  In  another,  also  observed  by  myself  (a  shopkeeper, 
thirty-iive  years  of  age),  the  disease  had  come  on  twenty  months 
previously  with  sudden,  complete,  and  pennanent  loss  of  sight, 
first  in  the  left  eye,  and  six  mouths  later  in  the  right.  During 
tliese  twenty  montlis  the  patient  had  been  in  the  habit  of 
voiding  two  or  three  gallons  of  urine  daily.  He  was  also 
subject  to  curious  nervous  attacks,  which  recurred  at  irregular 
intervals,  and  lasted  from  half  an  hour  to  jieriods  of  several 
days.  They  consisted  in  a  perversion  of  intellect,  incoherence, 
irrepressible  impulse  to  go  away  Jrom  the  house,  trembling  of 
the  limbs  and  twiLehing  of  the  muscles.  Sometimes  the  (wtient 
would  full  into  au  epileptiform  fit,  with  loss  of  consciou&ue&S| 
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screaming  and  convulsions,  bat  without  foaming  at  the  mouth, 
or  biting  the  tongue.  ^Tien  seen  by  me  he  was  totally  blind, 
bat  the  intellect  was  perfect,  and  the  general  licalth — except 
(luring  the  paroxysms — was  good,  lie  could  walk  twelve  miles 
with  ease  ;  and  in  the  last  eight  months  he  had  gained  weight 
to  the  extent  of  40  lb.  The  history  and  general  character 
of  the  emptoras  appeared  to  point  to  the  existence  of  vesicular 
jiai*asitoft  within  the  cranium.  The  three  remaining  cases  were 
children  snp])08ed  to  suffer  from  cerebral  tubercle.  They  all 
died  in  convulsions. 

Of  the  five  cases  attributed  to  intemperance,  the  symptoms 
came  on  in  one  of  them  on  the  day  after  a  severe  bout  of 
drinking,  in  which  the  patient  had  been  insensible  for  two  days. 
Not  one  of  this  group  is  reported  as  cured  ;  and  one  died  in 
two  months. 

Two  cases  followed  exposure  to  cold  ;  and  two  followed 
copious  drinking  cold  fluids  while  the  skin  was  hot  and  per- 
spiring. One  of  the  latter,  related  by  Vigla,  fell  ill  with  un- 
quenchable thirst  and  diuresis  on  the  same  day,  and  died  a  fuw 
months  after. 

Four  ca^es  followed  variola,  ague,  fever,  and  inflammation 
of  the  bowels  ;  all  ran  a  very  chronic  course,  and  lasted  from 
four  to  twtnty-foar  years,  with  good  preservation  of  health ; 
the  symptoms  commenced  immediately  a(T«r  recovery  from  the 
initial  complaint. 

In  two  cases,  the  symptoms  commenced  immediately  after 
riolent  muscular  eflbrt.  One  was  a  boy  of  twelve,  who  strained 
himself  in  pushing  a  cart-wheel  sunk  in  the  mod.  After  a  few 
mouths,  the  «iymptoms  were  subdued  by  nitrate  of  potash  ;  but 
some  months  later  a  relapse  occurred,  and  the  patient  died 
suddenly,  from  taking,  as  is  alleged,  too  large  a  dose  of  the 
nitnite  ( P.  Frank — cited  by  l{oml>erg).  The  second  is  a  re- 
markable case,  related  by  Jarrold,  in  Dimcan'a  Annals  for  1 80 1. 
A  girl  of  1*J,  when  going  down  a  flight  of  steps,  slip(>ed: 
with  very  great  exertion  she  saved  herself  from  falling.  Im- 
mediately after  menorrhagia  began,  and  on  the  evening  of  the 
same  duy  she  cxixTieiiced  inordinate  thirst  and  profuse  dim^esia. 
8be  entered  the  Edinburgh  lulirmary,  under  Professor  Gregory, 
and  was  s|)eedily  cured  of  the  hmmorrhage  hy  the  comi)ouud 
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powder  of  almn.  Tho  urine  31110^114.11  to  ibe  enormous 
f|uaiitity  of  5o  lb.  in  tho  twenty-fonr  hours,  soinetiines  even 
to  60  lb.,  and  one  day  to  72  lb. !  Under  the  influence  of 
lime-wat4;r  and  powdered  ^lls,  the  urine  wns  prndually  reduced 
to  between  5  lb.  and  10  lb.  a  day.  She  left  lUe  hospital  other- 
wise in  good  health. 

Three  cases  were  attributed  to  hereditary  influence.  One  of 
these  was  a  man  in  good  Iiealth  who  liad  suffered  for  the  long" 
period  of  fifty-nine  years  from  polyuria.  The  (lisorder  began 
in  infuncy.  Hi«  father,  two  brothers,  aud  a  sister  had  sufTered 
similarly.  Another  was  a  healtliy  soldier  of  twenty-four,  who 
had  been  polynric  for  four  years.  His  mother,  brother?,  and 
two  sisters  snffered  in  the  same  way.  The  third  wns  a  young 
lady  of  nineteen,  mentioned  by  Trousseau  <Clinique  Jl^dicale, 
t.  ii. Oil),  whose  grandfather  was  affected  with  saccharine  dia- 
betes, and  uncle  with  Bright's  disease.  She  was  well-grown 
and  tolerably  healthy,  and  had  borne  her  complaint  for  six 
years.    All  these  cases  proved  incurable. 

Course  and  Sijmptoms, — The  invasion  of  tJie  complaint  is 
often  quite  sudden.  Dr.  Bennett  relates  the  case  of  a  woman, 
thirty-four  years  of  afi^e,  who  went  to  her  work  one  morning  at 
six  o'clock  in  her  usual  health  ;  at  eight  o'clock,  two  honrs 
after,  she  was  suddenly  seized  with  intense  thirst  aud  diuresis, 
which  became  persistent  from  that  time. 

In  sovcTal  instances  it  is  recorded  that  an  intercurrent  febrile 
or  inflammatory  disorder  temporarily  sus|)endcd  the  symjttoms. 
In  one  case,  an  attack  of  acute  articular  rheuuuxtiyan  (treated 
with  nitrate  of  pot-ash)  fiusj)ended  the  disease  pennanently, 
afler  it  had  existed  in  intensity  for  eighteen  years.  In  another 
instance  (a  girl  of  nineteen,  polynric  from  infancy),  an  attack 
of  pleurisy  was  treated  by  a  blister,  which  8Ui>]>arated  for 
thiiiy-five  days  ;  at  the  end  of  this  time,  both  the  ]>lcurisy  and 
the  polniria  disaiifieored  permanently. 

Tho  ([uantity  of  urine  voided  by  persons  afflicted  with 
insipid  diabetep,  is  usually  considenibly  greater  than  in 
aaccharine  diabetes:  15,  30,  and  even  40  pints  are  frefjuently 
mentioned  as  the  daily  amount  of  urine.  Its  specific  gravity 
varies  from  a  little  almve  that  of  pure  water  to  IOt»;^  and  1007. 
It  is  limpid  uud  colourless,  and  contains  but  a  feeble  proi>ortion 
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of  soIiH  TTintters.  Tlic  thirst  h  generally  intense  ;  often  in- 
extinguishfilile  ;  in  several  cases  tlie  patit,'Ut-s  are  stated  to  have 
drank  iheir  own  urine.  "When  the  (juantitT  of  drink  and  the 
qunniity  of  urine  were  compared,  sometimes  the  one  and 
wmetimes  the  other  showed  in  excess.  Careful  determinations 
on  this  point  by  Falck,  Xeuschler,  and  others,  indicate  that  if 
tiuids  be  allowed  aU  iibifum  the  uriuo  voided  Is  in  uhout  the 
Rame  quantity  as  the  drink  ;  but  if  the  imbibition  of  fluids  be 
L'umpulsorily  Jimiuished,  the  urine  is  not  diminished  in  the 
iMimc  projwrtion,  and  dehydration  of  the  tissues  results. 

Tlie  skin  is  generally  dry  and  harsh  ;  sometimes  it  preserves 
its  natni'al  moisture,  and  in  rare  examples  sweating  has  been 
observed.  It  is  noteworthy  that  boils  and  carbuncles  ai-e  only 
once  menti(»ned. 

The  stat^^  of  the  general  health  varies  a  good  deal.  In  the 
greater  nuinlier  of  the  recorded  cases  fair  health  was  preserved 
— in  several  patients  the  health  was  [Hirfect,  and  some  of  them 
became  faiiiors  and  motlicra  of  families,  and  wont  about  their 
nsnal  avocations  without  other  detriment  than  the  inconvenience 
of  a  cousitant  thirst  and  incessant  calls  to  void  urine.  A  remiu-k- 
al>le  example  of  this  kind  was  commimicated  by  Mr.  Maxwell 
to  Dr.  Simmons  (Med.  Facts  and  Obs.  vol.  ii.  96).  A  hale  farm 
labourer,  aged  fifty-one,  who  habitually  perfonned  the  severest 
tasks,  thrashing,  mowing,  eto.,  like  his  fellow-workmen,  had 
been  jmlyuric  for  twonty-four  years.  The  disorder  came  on 
after  a  fit  oi'  ague.  The  i»atiunt  drank  dnlly,  snminiT  and 
irinter,  from  .'12  to  30  pints  of  water,  and  voided  urine  in  pro- 
portion. Yet  he  slept  well  (except  that  he  frwiuently  awoke  to 
drink) :  he  had  no  pain  or  ache  of  any  sort;  he  had  an  excellent 
appetite,  a  moist  skin,  and  jierspircd  freely  when  he  was  at 
work.  Dr.  Simmons  also  cites  the  case  of  a  woman  residing 
in  Paris,  who  had  been  polyuric  from  infancy.  In  due  time 
she  married  a  cobbler,  and  became  the  mother  of  eleven 
cldldrc^n,  of  wliom,  however,  only  two  were  living  when  the 
ease  was  recorded.  Dr.  Willis  quotes  tlie  history  of  an  artisan, 
aged  ftlty-five,  who  entered  the  H6tel  Dieu,  of  Paris,  for  some 
trifling  bruise  of  the  knee,  from  which  lie  speedily  recovered. 
Prom  the  ago  of  five  years  he  had  sullered  from  a  constant 
thirst,  accompanied  with  a  commensui'ate  diuresis.    From  his 
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sixteenth  year  he  had  drank  on  an  averaofe  two  bnekets  fiiH  of 
water  daily.  This  man  continued  in  fcood  health  ;  he  was  the 
futlter  of  several  children,  and  experienced  no  inconvenience 
from  his  infiimity  beyond  what  was  inseparable  from  the  fre- 
quent callei  to  (tasa  water,  and  the  con»tant  necessity  for  drinL 

This  hijj^'h  state  of  health  is  however  exceptional  ;  more  com- 
monly the  patients  are  verjr  decided  valetndinarians  :  and  the 
symptoms  from  which  they  suffer  bear  a  resemblance  to  those 
of  diabetes  mellitua,  thougfh  rarely  exhibited  in  equal  severity. 
These  are  epigastric  and  lumbar  pains  ;  dry,  harsh,  hot  skin  ; 
painful  drj-ness  and  heat  of  the  mouth  and  fauces  ;  emaciation. 
Soiactiraes  the  ai)petite  is  voracious,  more  commonly  moderate 
or  iudifPerent  The  temper  is  qaerulons  :  the  mental  faculties 
enfeebled ;  the  bodily  strenj^h  duuiniahed  ;  the  seminal  functions 
often  abolished.  The  face  is  subject  to  erythematous  con- 
gestion. Enforced  abstinence  from  fluids  agrgravates  most  of 
these  symptoms :  the  body  then  becomes  tinbearably  hot,  the 
skin  suffused,  a  sense  of  intolerable  sinking,  or  even  of  intense 
pain,  is  felt  in  the  pit  of  the  stomach,  and  the  intellect  becoi 
confused. 

Tilt!  loss  of  rest,  the  tormenting  thirst,  the  mental  wony,  at 
lenyrth  pKKluce,  in  inoBt  instances,  an  exhaustion  of  the  bodily 
vigour  ;  (ud^jina  i)f  the  fuot  often  apix^ars  towards  the  last ;  and 
death  cIosch  the  scene. 

In  some  cases  there  was  dislike  to  vegetable  aliments,  m 
others  to  animal  food.  The  cobbler's  wife,  before  alluded  to, 
was  ver}*  sensitive  to  alcoholic  drinks  ;  a  single  glass  of  wine 
caused  uneasy  sensations  in  all  her  limbs,  and  a  sense  of  faint- 
ness.  In  other  instances  the  patients  drank  freely  of  wino  or 
beer^  as  their  condition  allowed.  In  a  man,  observed  by 
Trousseau,  there  was  a  remarkable  tolerance  of  alcoholic  sti- 
mnlauts.  This  man  on  one  occasion  drank  a  litre  (a  pint  and 
three-quarters)  of  brandy  in  two  hours  ;  and  while  in  Iiospital 
he  imbibed  daily  a  similar  quantity  without  the  smallest  incon- 
venience. The  patient  related,  that  since  his  illness  began 
he  had  acquired  this  singular  immunity  from  the  causes 
of  drunkenness.  More  than  once  he  had  laid  wagers  to  drink 
twenty  bottles  of  wine  at  a  single  sitting,  and  had  won  his 
wagers  without  the  least  disturbance  of  the  nervous  system. 
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Irritability  of  the  bladder,  Trith  exce&sively  frequent  mic- 
torition,  was  noted  in  several  instances. 

The  duration  of  the  complaint  is  exceedingly  uncertain. 
The  traumatic  cases  generally  only  lasted  a  few  weeks  or 
months  :  on  the  other  hand,  one  of  the  congenital  cases  had 
endured  fiHy-nine  years,  another  fifty  yeaiis,  at  the  date  of  the 
record- 

Out  of  the  seventy-two  cases  colletited,  sixteen  are  reported 
as  complete  recoveries  ;  thirteen  ended  fatally  ;  and  the  re- 
maining forty-three  were  still  in  progress  when  reported  ; 
though,  in  some  of  them,  considei-able  amelioration  had  taken 
place.  In  the  sixteen  recoveries  the  duration  of  the  disease 
was  comparatively  short, — in  nine,  it  was  under  a  year  ;  in 
one,  four  years  ;  in  two,  eighteen  and  nineteen  years  ;  and  in 
the  remainder,  '"some"  years.  In  the  thirteen  fatal  cases,  the 
duration  was  still  shorter.  In  nine  of  them  it  was  tmder  a 
year  ;  one  died  in  tlie  short  space  of  seven  weeks :  two  more  in 
two  months.  The  other  four  survived  for  periods  varying 
from  eighteen  months  to  twenty  years. 

Of  the  forty-three  cases  still  in  progress,  the  duration  of  the 
disease  is  mentioned  in  thirty-one  instances  ; — Four  had  con- 
tinned  for  a  year  or  under ;  five,  for  between  one  and  two 
years  ;  nine,  for  between  two  and  six  years  ;  five,  for  between 
six  and  twelve  years  j  four,  for  between  twelve  and  twenty- 
four  years;  and  four,  for  between  twenty-four  and  fifty-nine 
jeflTB. 

Morhid  Annhmy. — The  condition  of  the  organs  after  death 
from  diabetes  insipidus,  has  only  been  ascertained  in  a  few  cases. 
I  have  found  recorded  five  jtost-mor/em  examinations  ;  and  to 
these  I  add  one  performed  by  myself.  In  three  of  these  cases 
the  lesions  found  presented  a  tolerably  close  similitnty,  and 
consisted  of  an  atrophied  and  degenerated  condition  of  the 
renal  substance  :  in  a  fourth,  the  glandular  tissue  of  the  organs 
was  entirely  wanting ;  in  a  fifth,  multiple  abscesses  were  found 
in  the  kidneys:  in  my  own  case,  the  kidneys  were  simply 
hypent'mic  and  somewhat  enlarged,  and  notable  disease  was 
found  in  the  brain.* 

*  la  an  appendix  to  the  preasnt  chapter  nferooc*  ii  mode  io  some  ca«e4  of 
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As  these  cases  arc  so  few  in  number,  I  shall  describe  them 
more  ftiUy. 

Cask  I.  {Dr.  Eodo— Boalc's  Archires.  1861,  p.  6.) — A  nun,  u^d  sixty- 
firB,  had  satforDtl  from  jonndice  and  nenmlgia  ;  ho  succumbed  in  eighteon 
months  tii  Ute  continual  diurusU,  uid  the  ur^fnt  and  incea&(uit  caUb  to 
void  urino.  Tbo  ([uautity  of  urine  varied  from  throe  to  six  pintA  ;  Bpocific 
gravity  never  exceeded  lu08  ;  it  waa  free  from  sugnr,  aU>umt;u,  or  other 
n^orbid  ingredient.  The  autopsy  revealed  tlie  foUowinK  :  *'tbeinfundibula 
and  pelvis  of  botli  kitlueys  were  greatly  diluted,  tmd  the  state  of  saeciilaied 
kidney  evidently  in  proce&a  of  establishment.  Loft  kidney  of  natural 
size.  Right,  auedmlf  larger,  and  of  darker  colour.  Both  ahovrcd  depres* 
aions  ulon;;  the  suilace,  marking  the  iutcrlohulor  portions.  Previous  to 
section,  the  eoncs  couM  bo  distinctly  felt  03  much  denser  tlum  tlie  iuter- 
pyramidol  jwrtions,  giving  indeed  the  sensation  of  so  many  tittle  tumonre 
or  nodulctt.  On  section,  1>oth  were  seen  to  bo  pole  and  flaccid,  and  evid'jntly 
undergoing  a  gradual  procew  of  absorption."  The  bladder  was  somewhat 
largo  and  thickened  ;  the  ureters  dilated.  The  thoracic  and  the  other 
abdominal  organs  were  not  diseoficd. 

Case  II.  (Dr.  Koilo— Beolo's  Archives,  1802,  p.  128.)— A  man,  aged 
■ixty-two,  had  experienced  excessive  thirst  and  diureus  for  twenty  years. 
Ueulth  fair,  until  two  yeuis  bufoiti  deatli,  when  it  bvgau  to  lUil,  luid  for 
the  latit  nine  uiuutUs  he  vma  unable  to  work.  Th(j  quantity  of  urine  often 
amounted  to  fourteen  ami  sixleun  piutK,  and  had  ul'Vlt  coalaiued  ttugor  or 
albumen.  Theru  was  Utile  \>aia  lieyond  a  svnso  of  wenrint^tn.  Tliu  bowels 
were  constipated,  and  the  stomach  very  iiTituble  with  frei|ueut  vumitiug. 
At  length  the  bladder  became  unable  to  ex[H!l  its  contents,  and  a  typhoid 
state  sui>er\'ened  ;  i\w  stomach  rt'jirctud  everything,  and  he  died  exhausted. 
AtUopty.  Both  kidneys  were  dimiaiKhetl  in  size,  dueply  lobi^d  on  tlie 
surface,  and  very  dense  to  the  feel  in  the  position  of  the  cones.  On 
eectiou  they  were  seen  to  be  greatly  wusle<-l.  The  cortical  portions  very 
ttuDi  and  scarcely  to  bo  distinguished  fn>m  the  pynuiiidol.  The  cones 
were  nearly  absent,  or  rather  were  convcrti^I  into  deuae  fibrous  tissue, 
containing  many  large  cystifonn  si«icia*.  The  mucous  membrane  of  the 
pelvis  was  thickened,  fibrous-looking,  aud  dtirkly  congested.  The  pelvic 
cavities  coiuiiderably  enlarged.  Uretci-t>  u  little  diluted.  On  microscopical 
examination  (by  Dr.  Bcule)  many  of  Uio  tubes  were  found  narrow  and 
much  wasted,  while  others  were  twice  their  natural  diameters.  The  walls 
of  the  tubes  were  firm  and  thick.  The  uapilLury  vessels  everywhere  were 
sniTOundud  by  a  considerable  quantity  of  tibrous  material  with  numttrous 
nuclei.  The  Malpighian  bodies  were,  for  the  ntost  part,  smaller  than  in 
hefdlh.  The  epithcliiil  cells  were  also  smaller,  as  well  as  more  numorona 
than  in  health,  aud  the  tubes  appeared  to  be  distended  in  many  places  by 
their  accumulation.  The  aupra-rciuU  capsnles  were  greatly  iliseascd,  and 
eouverted  into  tloccid  cysts.  The  Ma4lder  was  enlarged,  and  it^i  walls  thin 
and  pole.    l*he  other  abdominal  organs  were  healthy,  except  perhn]>a  tha 

polyona  (with  records   of  jtott-morttm  exAiaiuniious),    iu    which  a  minute 
tiu&ntil;  of  sagar  cxjstt:d  Uiui-oimril^  lu  lUc  urine. 
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iirer,  wbich  was  inleatnly  uoagnted.      In  neillier  case  does  the  brain 
■IFpear  to  have  been  cxaniine<L 

Caae  hi.  (NtiuiTer— citctl  ia  MagnauL's  Thesis.) — A  mjm,  sged  twenty- 
eij{ht.  Tho  diacase  eaoie  ou  aftvr  a  dnmkcu  bout.  There  was  inteitiu) 
thint  ;  the  uriuo  amounted  to  tliirteeu  or  fourte*;n  piuta  a  day  ;  simclHc 
gravity  1001  to  1D02  ;  withuut  trace  of  albumeu  or  kugar.  He  emaciated, 
rajiidly  ;  hud  ]Miu  iu  t^io  epigtuitriuiu ;  at  luugth  frequeut  vumiUug  ; 
itchiDg  uf  the  akin,  which  wiu  diy  ;  eufeohled  visiuii.  Ho  died  in  about 
tvo  luouthft. 

Auiopfif. — The  gastric  mucous  meiabmne  waa  jtale  and  swuUen ;  the 
kiduoyii  were  notably  diniini.shed  in  bi^^e,  pale,  auu:mic  :  the  epitlieUuiu  uf 
the  tulws  fatty  ;  bladder  cuutructed,  mucous  membrauij  u  little  tumeXied  ; 
other  orgozui  healthy. 

Cam  IV.  (Dr.  Strange — Beale's  Arcliires,  1SG2,  p.  278.)— Tlie  j^tient 
was  a  farm  labounr,  aged  ei^htee-n,  wlio  presented  the  api>carauce  of  a 
inoileratr*ly  stout  lad  of  Rfteeu.  He  was  aiimitted  into  the  Worcester 
Infinnury  ou  Octolwr  19,  1S61.  The  skiu  and  tongue  were  natural,  and 
the  fttce  ruddy ;  appetite  normal  ;  thirst  cotutuntly  excessive  ;  bowels 
gpnerully  reliixed.  The  urine  amounted  to  about  twelve  pints  iu  the 
twenty-four  hours  ;  its  siK^oilic  gravity  wiis  1007  ;  it  cuntaiuud  neither 
sugar  nor  albomen.  All  the  histury  ubtaiuublo  was,  that  the  ]^iutteut  had 
been  a  delicate  and  backward  bf^y  ;  that  he  had  hud  tliiti  diuresis  for  a 
nuiaber  of  yean>,  aud  that  the  medical  attendant  had  always  afUrmod  that 
tho  urint!  did  not  contain  .'■ugar. 

Dr.  Strange,  being  desirous  to  ascertain  whether  the  diuresis  was  kept 
op  by  the  exccsairo  imbibition  of  fluids  (iu  accortlance  with  the  theory  of 
Pn>fcaiior  Beunett  and  others),  restricted  the  patient  to  a  mure  moderate 
altownnve  of  fluids.  A  warm  bath  was  admiuisterod  twice  a  week.  Four 
days  after  admission  (October  2'6)  the  uiiue  measured  uine  pints  ;  its 
vpecihc  gmrity  was  lOiMJ.  On  tlie  2tfth  tho  bowuls  were  much  relaxed ; 
urine  five  [lints.  On  tlie  2Stli,  a  phosphoric  acid  mixture  which  he  had 
been  previuiuly  taking  was  omitted,  and  Mist  Cret.  Co.  given  instead. 
On  this  d^y  tJie  patient  cuniploiued  for  the  llrst  time  of  heudaclie,  with 
weakneay  aud  loss  of  appetite  ;  there  wuru  also  some  febriio  symptoms. 
On  tho  21>tti,  tlie  bowels  being  still  rehixed,  5  minims  of  tinet.  opii,  and 
half  a  drachm  of  tluct.  catechu  were  added  to  tho  mixture.  On  the  30th 
he  became  drowsy,  with  juin  at  the  back  of  the  head  ;  the  diarrhcea 
eontiuQcd,  with  vomiting.  KUervescing  draughts,  with  nitric  etlier,  were 
now  adminifttered  iu  lieu  uf  the  preAious  medicines  ;  half  an  ounce  of 
brandy  was  given  three  times  a  day,  and  cohl  apjdied  to  the  head  Ou 
Kovamber  2nd,  the  drowsiness  and  sickness  had  abated  ;  the  bowels  were 
eonJ&ned ;  the  nhno  three  and  a*half  pints,  specitic  gravity  1004.  Tho 
brandy  wiu  omitted,  aud  half  an  ounce  uf  cast4;r  oil  administered.  As  it 
miw  ap|H>ared  tlml  restricting  the  patient  in  his  drink  hud  rcfeulted  in 
mhichivf,  he  was  aJluweil  tu  take  as  much  water  or  barley-water  as  he 
pleaeed.  On  Kovembor  4th,  in  the  morning,  he  vna  again  drowsy  ;  in  the 
orening  he  woa  seized  with  convitUious,  and  shortly  afterwards  he  became 
aud  insoiuiblo,  with  dilated  pupils  and  sturtoroua  breathing.   He 
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WKs  bled  to  ^x,  and  much  relieved  thcreW.  Tlie  coma  oeafiedf  and 
sciousnesB  and  apeech  returned  in  a  quarter  of  an  hour.  Mnstard 
Applie^l  to  the  feci,  and  a  draught  containing  tinct  canthar,  and  s[>.  »th. 
nit.,  in  camphor  water,  was  given  everj'  third  hour,  with  a  view  of 
restoring  the  aceufltomcd  diuresis.  On  the  morning  of  the  6th  he  was 
oonscioua,  and  si  ill  had  some  hi'oilachc.  The  diuretic  mixture  was  con- 
tinoed,  and  a  black  draught  U'JuiiiUbiercd  imiuc<Uutoly.  On  the  6tli  ho 
W18  Of^in  found  in  a  semi-comatose  state,  the  pupils  were  dilated,  and 
there  waa  stertor,  with  aighing  respiration.  Six  leeches  were  applied  to  the 
templca,  mnstard  to  the  feet,  and  cold  to  the  head.  The  coma  Iwcaxns 
more  profound,  and  he  died  at  0  p.m. 

Autopjn/. — Tlie  kidneys  were  found  to  bo  reduced  to  mere  aacs,  of  from 
twice  to  thrico  the  extent  of  the  healthy  kidney.  There  was  a  complete 
absence  of  all  proper  parencliymatous  substance,  both  titbnlnr  and  cortical ; 
the  sacs  being  divided  into  a  number  of  cella  by  the  inter-tubtilar  septa 
which  occur  In  the  fcetal  stato.  The  walls  and  acpta  were  formed  of  stroug 
fibrous  tissue,  lined  with  what  appcarod  ratlier  serous  than  mucous  mem- 
brane, and  the  cavity  and  oretera  contained  a  small  quantity  of  the  same 
urinoujt  fluid  which  had  been  passed  during  life.  The  ureters  were  to  roach 
dilated  that  tliat  on  the  ri»ht  side  w.tA  at  tirst  mistaken  for  the  aacending 
colon.  The  circumference  of  the  ureter  varied  from  tliree  to  funranda-half 
inchca.  Tlie  kidney  and  ureter  of  cither  side  wore  almost  precisely  iu  the 
same  condition.  The  urine  in  the  uret«r»  and  sacs  was  tosted  for  nrcji  by 
evaporation  and  nitric  acid,  without  result.  On  closer  examtimtion  no 
proper  kidney  substance  could  be  discovered,  nor  did  it  appear  that  thera 
ever  had  been  any  tubular  or  cortical  |»ortions  ;  here  and  there  were  a  few 
hard  cartilagiuuu.^  massus  of  very  small  sise,  closely  adherent  to  the  mem- 
brane fprmiuK  the  sac.  The  other  abdominal  and  the  thoracic  orgMDl 
were  heidthy.     The  brain  was  not  examined. 

Case  V.— On  tlie  2»tb  of  May.  1862,  I  saw,  with  Mr.  J.  Smith,  ol 
Stretford  l^md,  a  youth  of  sixteen  years  of  age,  who  waa  passing  a  large 
quantity  of  a  watery  urine.  He  was  moderately  well-grown,  exce<nlingly 
emaciated,  weighing  only  78  IK  Fulne  127  ;  tongue  glazed,  red  in  th« 
centre,  and  covered  with  a  yellowish  brown  fur  at  the  sides.  The  skin 
wus  dry  and  harsh.  The  patient  woh  troubled  with  intense  and  incessant 
thirst,  and  voided  from  nine  to  twelve  pints  of  urino  daily.  The  appetite 
was  bad.  Neither  the  head  nor  chest  were  t)ie  seat  of  any  subjecti've 
symptoms. 

He  gave  the  following  account  of  himself.  Previous  to  hia  presemt 
illness  he  was  occu])ied  as  a  clerk  in  a  warehouse,  and  had  enjoyed  unin- 
terrupted health  until  three  months  ago.  About  that  time  he  noticed 
that  he  was  getting  thinner  and  weaker,  that  he  drank  a  great  deal,  and 
never  perspired.  These  aymptoms  hod  undergone  a  gradual  and  st«adj 
increase,  and  a  fortnight  ago  had  sustaineil  an  alarming  aggravation.  The 
patient  could,  nevertheless,  still  go  about,  and  even  take  the  air  for  short 
periods.  He  suffered  no  pain  in  Buy  part,  but  he  slept  badly,  ami  passed 
restl»ss  nights.  The  ojipetite  ho^l  been  indifferent  from  the  very  beginning, 
and  it  waa  now  altogether  loat.  The  bowels  were  moved  almost  daily,  bat 
there  waa  a  tendency  to  oonatipation.     Dysi>6ptic  s}*roptoms — heaviness 
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food,  flatulence,  find  occasional  vomiting— had  hwn  noted  from  lue 
oommencemoDt  of  tho  iUoL'ss,  but  they  did  not  attiun  n  great  severity  at 
any  time. 

In  learcliiiig  back  among  the  jjotiont's  antecedents  for  any  dctennioing 
eausr,  no  fact  of  moment  was  elicited.  The  lad  had  been  living  in  comfort, 
w^U-clafi,  wellffd,  and  well  houacl,  with  hia  grown-u[)  risteni.  No 
tnbercnloua  or  other  family  taint  could  be  tracod.  The  ca«e  had  been 
trcfttod  with  morphia,  bismuth,  and  permanganate  of  potash,  but  with  uo 
resalt  beyond  a  palliatiou  of  thf  dyspeptic  symptoms. 

The  urine  of  tho  twenty-fonr  houn  was  caivKilly  collected  and  measured 
OD  ax  several  occaaiona,  and  portions  sent  to  me  for  examination.  The 
ebancrten  of  it  were  constant  ;  it  wos  pale  like  water,  and  the  sptMiific 
gravity  varied  from  10027  to  1004.  The  ijuaiitity  was  between  nine  and 
ten  pintii  at  tlic  time  of  my  visit  It  afterwards  increosnl  to  fourteen 
pints  <Uily.  There  was  ncitJier  albumen  nor  sugar  in  it,  and  its  re-action 
was  fointly  acid.  Tlie  qnaiitity  drank  wos  found,  on  exact  measurement,  to 
li«  almuec  proikely  w^ual  to  the  quantity  of  urine.  The  amount  of  urea 
TWisd  from  U'4  to  0*55  per  cent,  and  from  394  to  605  giuius  in  the 
twenty-four  hours.  This  was  an  enonnon-s  "(uantity  for  tint  weight  of  tho 
body.  According  to  tho  mean  results  litluilated  by  Dr.  Parkat,  tlio  daily 
secretion  for  his  weight  of  78  lb.  should  ouly  have  been  276  grains. 

The  patient  cnntinueil  without  much  change  beyond  a  progressiva 
increase  uf  debUity  and  loas  of  Uebh,  driuking  enormously,  and  voiding 
correspondiog  quautities  of  uriui*,  untd  July  Pth,  when  he  was  suddenly 
teizod  with  couvuUions  and  insoutubility.  After  the  convulsions  luul 
oaased,  he  began  to  reuovur  iiome  degree  of  cousciousncss,  and  ]>assed  into 
a  semi-comatose  condition,  which  persisted  for  three  days,  and  ttieu  passed 
away.  During  the  period  of  unconsciousness  the  diuroaia  diminished 
notably  ;  but  it  rvtumed  immediately  afterwards,  and  the  patient  conlinaed 
Tery  much  as  be  was  before  tlie  seizure,  for  a  period  of  ten  days,  when  he 
waa  Agniu  taken  with  couvulaions  and  iuseuiiihility,  and  died  on  the 
momiug  uf  July  ISth. 

A  utujigy.  —Thirty  hours  after  death.  The  body  was  emaciated  to  the  last 
degTV« ;  signs  of  incipient  putrefaction  appeared  on  the  abdomen,  the 
weatlier  being  warm. 

Choi.  The  heart  was  bcaUhy,  but  very  small;  the  lungs  were  stufTed 
with  crude  tulwrcle  throughout  their  upper  lobes,  and  sererol  small 
ftmucK  lay  scattered  through  them. 

Abdmnfrii.  Five  tuberculous  ulcers  wero  discovered  in  the  small  intea- 
tinea ;  some  of  them  had  penetrated  the  mucous  and  moacular  coats,  and 
•ecmed  ready  to  break  through  the  peritoneum.  There  waa  no  tubercular 
dei>osit  in  the  peritoneum  generally,  nor  any  in  the  liver  or  8{ileon. 

The  Kidneys  were  volumiuous,  smooth,  llaccid,  and  the  two  together 
weighed  fight  ounces.  On  section  tliey  shuwL-d  no  disproportion  between 
the  ]iyraimdttl  and  cortical  portions,  nor  any  other  morbid  change. 
Examined  microscopically,  the  tubes  and  ccUa  appeared  normal. 

Seeui.  About  two  ouucea  of  clear  serum  escaped  from  the  arachnoid 
aac  The  meninges  were  free  from  tubercle,  and  quite  natural.  Tlie 
Te&thclea  were  greatly  distended,   and  contained  aix  ounces  uf   clear 
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scram  ;  tbeir  panetc*  woro  macerated,  ind  g<iVo  way  with  tlio  *1i^Ute^ 
traction. 

A  nitiiile  of  yellow  tubercle,  of  the  uzo  of  a  hawl  nut,  Iny  inibeiUlsd 
in  the  Irft  hotntMphcre,  in  the  border  of  tlto  longitudinal  tisstirc,  midway 
betWMD  its  extnoiitifis,  anil  cmppiiiic  uotun  the  surface.  Another  iioilul«k 
M  Urge  a«  a  gordeii-bean,  wu  fuund  in  the  posterior  border  of  th^  right 
half  of  the  cerebellum.  An  undue  vas'mUrity  prevailed  at  a  few  »}m>|»  of 
the  surface  of  the  eucepholon.  A{>Art  from  what  h&a  bven  rt:taludt  th« 
brain  stibstance  wa«  healthy  and  of  firm  consistence.  The  floor  of  the 
fourth  ventricle  was  especidlly  examineil ;  it  was  pale  and  natural,  with 
no  tuburcuUr  moss  in  its  immodiaU;  vicinity. 

Cub  VI.  (Mascarel— Ooz.  d.  H6p.,  February  23,  186S.) — The  patient 
was  a  man,  tkg^i  fifty,  pule  and  thin,  without  fever,  but  a  dcvuuriii>;  ttiirst^ 
and  a  red  tongue  ;  BpiN.>titc  good,  but  not  voracious.  He  drank  dmly  frum 
eight  to  ten  ]»mu  of  water,  and  voidctl  urine  pro^Mmionally.  The  ilisisaM 
hod  esiattfd  t;igbt  luonthti.  Seven  days  aller  entering  the  h<»spital  be 
bocame  feverish,  at  Hrst  only  In  tlic  night,  then  continuously,  with  nausea, 
and  epigastric  teudemesa.  Thir^it  yean  intense,  bnt  th&rc  was  no  sppt.-tite. 
Not  the  least  trace  of  su^^  or  albumen  existotl  in  tlie  urine.  The  urine 
showed,  after  tlio  fever  became  jMrHistuut,  on  cooling,  a  slight  yeUovr-ish* 
white  deposit,  not  mucous,  but  as  if  purulent.  This  last  character  was  only 
uotieed  two  days  before  death. 

Autopsy. — The  left  kiduey  was  more  roluininonB  than  the  rij^ht,  and 
AJgbt  to  ten  little  abscesaeia,  var>'in^  from  tliR  ttixeofa  jiiii's  head  to  ii  small 
fillfcrt,  were  found  in  the  cortical  jtart.  The  smslJer  aliscesses  contained 
almo>it  concrete  pus,  and  the  larger  oDes  fluid  pus,  without  any  tubercle. 
The  iufundibula  wore  tilled  with  a  creamy  fluid.  All  the  ubscttsces  wens 
near  to  and  reached  the  surface. 

The  right  kidney  was  of  iiatarnl  size,  byponcmic,  and  free  from  dia- 
semiiiKted  alwoeases,  but  a  lactescent  fluid  could  be  squeezed  from  Um 
pyramidal  i^oi-tiuns. 

The  brain  was  uut  examined. 

Xature  of  Diabetes  Lmpklm. — A  review  of  the  post-mortem 
examinations  just  recorded,  is  suflioieQt  to  bLlow  that  the 
initial  disorder  in  diabetes  insipidus  must  be  looked  for 
elsewhere  tliiin  iu  the  kidnL-ys.  Tiie  diverse  organic  alterations 
fouiid  in  the  kidneys  by  liade,  NeulTer,  and  Mascarcl,  were  evi- 
dently secondary,  and  produced  by  the  irritation  of  the  frequent 
micturition  and  excessive  and  long-continued  diuresis.  Similar 
alterations  are  found  in  the  kidneys  of  persons  dying  of  long- 
standing saccharine  diabetes.  The  case  of  Dr.  Strange  is 
certainly  voiy  puzzling :  one  can  only  conceive  a  teleological 
reason  for  the  diurusLs  ;  namely,  the  absolute  uece&^ity  for  an 
immense  transudation  of  watery  tluid  to  make  up  fur  the  im- 
perftictiou  of  the  glandular  apparacmi. 
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Xor  CEin  the  disease  be  regarded  merely  as  excessire  thirst 
and  a  ricioiis  baLit  of  profiise  potation.  It  has  been  almost 
invariably  found  that  an  enforced  diminution  of  li(|uidB  fails 
to  arrest,  tlie  diuresis,  except  partially.  The  obsenationM  of 
Falck,  Neuschler,  and  Neuirer,  agree  perfectly  in  this  :  that 
when  the  supply  of  water  by  the  mouth  is  diminished,  the 
quantity  of  urine  notably  exceeds  the  inf,'oinp  water,  and 
th-ereby  occasions  dehydration  of  the  tissues,  with  an  intolerable 
iggrsvation  of  the  symptoms. 

It  may  Ik?  re^rded  as  probable,  that  the  immediate  anato- 
mical cause  of  jmlyuria  is  a  dilatation  of  the  renal  capillaries, 
whereby  their  walla  are  thinned  and  rendered  favourable  to 
incrcRSed  transudation  of  watery  fluid  from  the  bloo<l.  But 
liow  is  this  brijutrht  about  ?  It  is  now  prenerally  believed  that 
the  minute  blood-vessels  jtOBsess  in  their  circular  and  longi- 
tudinal mnscnlar  ooata  a  provision  for  an  active  e^qiansion  aa 
well  as  an  active  constriction  of  their  calibre.*  This  provision 
i*  under  the  control  of  the  sympathetic  branches  of  nerves  (nervi 
rasi-moforcs),  and  serves  to  maintain  the  aqueousncss  of  the 
blood  within  certain  limits  of  health.  When  tlie  tissues  and 
bloctd  are  overcharged  with  water,  the  renal  vessels  exjiand, 
and  permit  a  copions  transudation  of  an  aqueous  urine  ;  when, 
on  the  other  hand,  the  system  is  undercharged  with  water,  they 
oojitrnct,  and  thereby  restrict  the  urinary  transudation.  In 
diabetes  insijiidns  this  endowment  seems  pr^atly  impaired  ;  the 
renal  cnpillnries  appear  to  resemble  the  iris  in  glancoma, 
which  remains  in  a  motionless,  semidilated  state,  and  neither 
contracts  with  light  nor  dilates  with  belladonna.  In  jxtlyurio 
subjects  the  coutractile  power  of  the  renal  vessels  is  appa- 
p-mly  paralysed  ;  and  the  power  of  regulating  the  urinan'  flow 
(•<-.(>t'(jui'ully  lost.  If  a  healthy  person  imbil»e  an  e.xeeshive 
amonnt  of  water,  he  rapidly  geta  rid  of  the  overjjlus  by  a 
-TiMon  and  copious  diuresis,  and  then  the  secretion  falls 
I  i'  i;ly  to  its  ordinwy  rate:  but  a  polyuria  subject,   under 

L*.injilar  conditions,   shows   very   little   imnittfiah   increase   of 
urine,  but  a  steady,  persistent,  though  less  intense,  augtucn- 


t?nr  t  *I^m.,h..trmtifto  of  Ui«  Miftl'mitcal  pntiiiWlUy  »f  this  ent1owip«nt  I 
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tation,  lasting  many  hours,  and  which  is  not  succeeded  by 
a  fall  to  the  ordinary  standard.  On  the  other  hand,  if  a 
healthy  person  imbibes  a  lessened  quantity  of  water,  the  di;^ 
charge  of  urine  falls  in  proportion  :  whereas  the  jwlyuric,  under 
the  same  circumstauees,  shows  no  such  adaptation  ;  he  still 
continues  to  discliarge  an  undue  amount  of  urine,  which 
necessitates  constant  imbibition  of  new  supplies  of  water  to 
prevent  dehydration  of  the  tissues.* 

On  this  view,  the  pruuary  cause  of  diabetes  insipidos  must 
be  looked  for  in  some  other  parts  than  the  kidneys  ;  namely,  in 
acme  part  of  the  chain  of  sympathetic  nen-es  which  controls 
the  action  of  the  contractile  tissues  of  the  renal  vessels. 
This  chain  extends  from  the  kidneys  to  the  abdominal 
ganglia,  thence  to  the  spinal  cord  and  the  floor  of  the  fourth 
ventricle,  where  the  s^mpatlietic  system  seems  to  have  its 
centre.  From  above,  this  centre  receives  impressions  from  the 
encephalon. 

This  theory  seems  conformable  both  to  experiment  and  to 
clinical  facts.  Bernard  found  that  by  pnncturing  a  certain 
B[K)t  in  tlie  floor  of  the  fourth  ventricle,  an  augmented  secretion 
could  Iwi  produced  of  a  Matery  urine,  containing  neither  sag:ar 
nor  albumen.  A  large  projx)rtion  of  the  cases  of  diabetes  in- 
sipidus followed  injuries  to  thenervous  centres,  or  were  evidently 
deix-'udent  on  some  derangement  of  the  nervous  system.  In 
the  case  examined  by  mypolf,  palpable  disease  of  tlie  brain  was 
found  after  death,  while  the  kidneys  were  healthy,  lu  other 
cases,  it  is  probable  that  the  sympathetic  in  the  abdomen 
was  the  point  originally  injured.  Among  such  may  be  clawed 
those  arising  from  drinking  cold  fluids  while  heated,  and 
perhaps  also  those  following  alcoholic  excesses.  Another 
feature  of  the  disease  favourable  to  the  theory  of  its  nervous 
origin,  is  its  occasional  sudden  onset  after  eventa  which 
do  not  directly  implicate  the  urinary  organs  ;  and  its  equally 
sudden  subsidence  when  a  strong  impression  is  made  on  the 
system  by  an  iutcrcnrrcnt  inflammation.  The  total  and  unex- 
pected disappeanmce  of  the  disease,  after  continuing  many 
months  or  years,  is  more  in  accordance  with  tJie  liabit  of 
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Tbe dia^mMU ttJUiahrUm inaipidnB lio <m the gnriace.  Aper- 
ouoient  incicaae  of  the  ariike^  witfaout  BOgar  or  albamen,  sqAocb 
«t  once  to  define  md  to  identi^  it.  Bat  it  is  evident  from 
the  Eftcts  ftod  ooosidendoai  before  adduced,  that  to  gain  a 
Bseftil  due  for  treatment,  we  mast  attain  to  more  precise 
Botioiifl  MI  to  the  part  originally  affected — whether  brain,  or 
oocdy  or  abdoaunal  ganglia,  and  also  as  to  the  natore  of  the 
lesion  in  the  affected  part* 

The  prognositi  is  less  serious  than  in  saccharine  diabetes ; 

aererthcless,  insipid  diabetes  i&  a  verr  nnmanageable  complaint ; 

it  generally  resists  treatment,  and  not  anft>eqnently  nms  a  fatal 

eoQTM.     The  grarity  of  the  prognosis  in   a  particular  vs^se 

depeodfi  on  the  severity  of  the  general  symptoms,  and  on  the 

presence  or  abeeace  of  complications.    The  cases  which  affect 

tbe  geneiul  health  the  least,  though  mc«tly  proving  incDrable» 

sppear  to  be  those  which  arise  aftor  iuflammatory  complaints, 

aKer  mental  emotion,  cerebral  injuries,  and  those  which  arise 

early  in  life  without  any  known  canse.    On  the  other  hand, 

those  which  depend  on  organic  disease  of  tbe  spinal  centres 

are  necessarily  fatal. 

TrmtnunL — Until  we  obtain  a  better  insight  into  the 
pathology  of  these  cases,  our  treatment  must  be  necessarily  empi- 
rical. Hitherto  the  indications  pursued  have  been  confined  to 
efforts  to  subdue  the  more  jmlpable  symptoms — the  tliirgl  aud 
diuresis.  The  means  used  for  this  ]>uq>ofee  have  been  various, 
J.  Frank  considered  nitrate  of  potash  in  large  duscs  as  a 
specific  ;  in  !^"me  of  the  recorded  cases  it  proved  of  decided 
lervice ;  in  oihcrs  it  as  completely  failed.  Camphor  and 
valerian  were  \it^k\  in  a  number  of  the  French  cases,  and 
sometimes  with  success.  Truusscuu  siteaks  in  high  terms  of 
valiirian,  and  cites  the  authority  of  Rayer  as  additional 
evidence  of  its  efficacy.  Trousseau  gave  it  in  large  doses. 
Id  one  case,  which  ended  in  complete  and  permanent  recover)' 


*  {I  liti  >w«n  ntgzeatcd  by  wme  Ute  writen  that  ino«!t«  raipht  bo  fotud  in 
Ifie  aritie  in  \>.  luvpiduA,  and  h  Kl  aii  iitifMirtaut  plnee  in  iu  |M.liolo^y.  Tbe 
reccut  tcM^U"  l>'^4   c(  ^ialloui  uegalire  tbu  cunjcctiut:  :  nee  tiollvu   c«say   De 
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in  four  months,  the  extract  was  gradnally  pushed  io  ihe 
enormons  dose  of  one  ounce  daily  ;  his  ordinary  dose  would 
appear  to  be  two-and-a-half  drachms  a  day.  Bayer  obtained 
rapid  success  in  a  boy  who  suffered  from  polyuria,  ■with 
emaciation  and  nervous  symptoms,  by  means  of  the  powder 
of  valerian. 

Enforced  abstinence  from  fluids  was  tried  in  a  number  of 
cases  ;  and,  in  one,  recorded  by  Becqnerel,  with  pood  effect: 
but  in  nearly  all  the  others  it  was  not  only  unsuccessful,  but 
was  followed  by  decided  aggravation  of  the  general  suffering, 
and  in  mme  cases  by  symptoms  of  tlireatening  or  actual 
ni-a^mic  poisoning.  The  fate  of  Dr.  Strange's  patient  is  parti- 
cularly instructive  on  this  point.  In  one  of  my  own  cases 
opium  produced  great  diminution  of  Uie  thirst  and  diuresis, 
but  the  patient's  distress  was  so  increased  that  I  was  compelled 
to  Ruspeud  the  use  of  the  remedy. 

Among  tlie  remedies  occasionally  followed  by  suoooss  were 
ergot,  iron,  gall-nuts,  lime-water,  cremor  tartar,  iodide  of 
mercur}',  and  iodide  of  potassium. 

One  of  the  most  frequent  incidents  in  the  history  of  dialietes 
insipidus  is  the  temporary  suBpension  of  the  thirst  and  diuresis 
on  the  oct^urrcnce  of  some  intercuircnt  febrile  affection,  and  in 
two  instances  tlie  suspension  proved  pennanent.  A  hint  for 
treatment  may  be.  taken  from  this.  Thu  application  of  a  large 
blister  on  the  najKi  of  the  neck  or  the  epii^astrium  (according 
as  the  associated  symptoms  and  tlie  ananmesis  point  to  the 
nervous  or  the  digestive  system),  might  in  some  cases  have 
the  same  lieneficial  effect  as  a  spontaneous  inflammation.  In 
the  case,  treated  with  opium,  just  alluded  to,  a  blister  to  the 
pit  of  the  stomach  proved  of  more  benefit  tlian  any  of  the 
numerous  means  previously  employed. 

Tlie  secondary  symptoms— dryness  of  the  skin,  ci>igaRtrio 
and  lumbar  pains,  etc.,  must  l)e  treated  by  warm  baths,  alka- 
line tonic  ini'usious,  sedative  and  anodyne  remedies. 
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APPENDIX. 

[*ISM  ehm^arttrizflil  hj  exresfiive  diurf.sis  and  ihhst ;  vrt'rtt*  of 
very  hw  .specific  t^rav^iitj^  but  conUiinintj,  or  fuiviny  cvntuimd, 
a  trace  vf  gugnr. 

Cases  of  this  ty]>e  form  an  intormodiat^  j^Tf^up  between 

iKipid  an<l  saccliarine  diabetes;  and  their  existence  (.•omj>lctc8, 

an  cx<juisitc   manner,    the    correspondence    between  the 

dta  obtained  by  Bernard  from   artificial  injuries  to  dif- 

;nt  partsS  of  the  floor  of  the  funrth  ventricle,  and  clinical 

ihscrrntionB. 

Two  castis  of  tliirt  class,  following  fracture  of  the  skull,  are 

sported  by  Fischer  (Archives  Gen^  Oct^  1852).    In  one,  the 

amounted  to  0'32  per  cent.    In  the  other,  in  which  there 

voraeions  apfjctitc  as  well  as  intense  thirsty  tlierc  was  0'5 

■•r  cent,  on  the  first  day  after  the  accident,  and  0*0  per  cent* 

m  the  third   day.      Tlje  floor  of  the   fourth   ventricle   wag 

led  in  both  inetances  after  death,  and  was  alleged  to  be 

icalthy  :  in  the  second  cane  (which  teniiinated  in  tetanus),  the 

hole  brain  and  cerebcllnra,  so  far  as  could  be  made  out,  were 

minjurcd 

A  third  case,  arising  spontaneously,  is  related  by  Trousseau. 

le  disease  had  ah'cady  existed  friur  years  without   serious 

iring  way  of  the  health.    The  examination  of  the  urine  (by 

touchanlat)  on  two   occasions,  at   considerable    intervals    of 

time,  showed  a  trace  of  sugar.    The  quantity  of  urine  varied 

Brora  12  to  '61  litres  a  day.     Amon^'  the  secondary  symptoms 

rere   impotence,  lumbar   pains,  and  a  remarkable  tolerance 

)f  alcoholic  drinks.     This  man  derived  considerable  benefit, 

mt  was  not  rnrcd,  by  valerian. 

A  fonrtli  case  is  recorded  in  the  Oaz.  des  HApitaux  for  1861, 

A  man,  aet.  35,  wfts  afflicted  for  many  years  with  jiolynria, 

ling  daily  from  10  to  12  pints  of  urine,  sp.  gravity  1001 — 

1007.    He  was  tlie  subject  of  chronic  phthisis  when  in  the 

[6tel  Dieu  under  Trousseau  in  18G1.    There  was  then  not  a 

rirticlc  of  sugar  or  albnmen  in  the  urine  ;  but  wlien  he  was 

mniate  of  the  Ilflp.  St.  Antoine,  in  1856,  a  trace  of  sugar 

ra3  found.    Acute  pulmonary  eymptoms  came  on  at  last,  with 
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pnrpara.  The  urine  rapidly  diminished  in  qnantity,  and  the 
patient  sank.  The  autopsy  was  performed  by  Luys.  The  floor 
of  the  fourth  ventricle  was  more  vascular  than  natural ;  large 
vascular  trunks  mapped  the  surface ;  yellow  s[x>is  were  seen  scat- 
tered over  the  upper  part,  near  the  crura  cerebri.  Similar  patches 
were  found  below  the  points  of  origin  of  the  radicles  of  the 
portio  mollis.  On  section,  the  whole  grey  substance  was  found 
xmusually  vascular,  and  of  a  rosy  hue.  Microscopic  examina- 
tion showed  that  these  alterations  in  colour  were  due  to 
fatty  degeneration  of  all  the  nerve  cells  of  the  corresponding 
regions. 

A  case  which  may  be  classed  with  these  occurred  to  myself 
some  years  ago.  A  man  of  sixty-five  was  brought  into  the 
Manchester  Infirmary  in  an  apoplectic  fit.  He  died  after  lying 
for  six  hours  in  deep  coma.  During  this  period  he  flooded  the 
bed  with  urine.  Aiter  death  a  large  qnantity  of  urine  was 
withdrawn  from  the  bladder.  It  had  a  sp.  gravity  of  1010, 
and  contained  a  considerable  quantity  of  sugar.  A  voluminous 
clot  was  found  in  the  brain. 
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Tux  multiplied  researches  of  recent  years  on  the  occurrence 
of  BUgar  or  glucose  in  the  urino,  necessitate  the  adoption  of 
some  classificatiou  of  comets  of  sacehai-inu  uriuo. 

Cttfies  of  siicchtu-ino  uriuo  irniy  be  primurily  divided  into  two 
broad  clii.sfiC'8  or  divisions. 

One  class  consists  of  instances  in  which  a  gniftll  quantity  of 
sugar  ajipears  in  the  urine  for  very  short  periods,  without 
relevant  symptouia — the  circumstance  being  a  t<.'m]xirary  and 
incidental  consequence  of  some  physiological  or  pathological 
antecedent  which  has  little  or  no  aMnity  to  dial^etos,  as 
clinically  understood.  Belonging  to  this  cla.ss  ore  examples  of 
fiaccharine  urine  after  the  adiuiuistration  of  chloroform,  oiler 
eating  an  excessive  quantity  uf  saccharine  and  amyluceons 
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fofwl,  find  after  a  paroxysra  of  whooping-couph,  asthma,  or  epi- 
lei)sy.  Those  may  ha  dc-siiniated  as  cases  of  inciiieniul  (f/i/rosuria. 

In  the  other  class  of  cases  the  glycosuria  is  more  iut^nse ; 
it  eoustitiites  a  pfnnanent  Bjmptom,  and  persists  for  con- 
siderable ptriods  of  time,  and  is  assorinted  with  a  seriong 
dej»artnre  from  health.  To  this  class  alone  is  the  term  dia}*etes 
at  all  apiilicuble. 

This  second  class  again  is  divisible  into  two  fn^nps.  In 
the  first,  the  glycosuria  is  i>er8ist€nt  and  intense,  and  tlie  flow 
of  nrino  is  greatly  increased:  this  state  of  urine  is  associated 
with  thirst,  debility,  emaciation,  and  a  train  of  grave,  fatally- 
tending  P\ini)tj>ms,  which  constitute  a  familiar,  easily  recog- 
nised clinical  unity.  This  is  the  classical  diabetes  of  authore, 
and  to  this  the  name  diabetes  was  limited,  before  our  more 
rtfnied  and-  ready  analyses  disclosed  the  presence  of  sugar  in 
the  urine  in  a  number  of  other  and  different  BUtes. 

The  second  group  embraces  those  less  serious  ty[»es  in  which 
sui^ar  is  present  iu  the  urine,  sometimes  abundantly,  sometimes 
scantily,  wmetimes  persistently,  sometimes  intermittently ; 
always  with  a  weakly  condition  of  health,  but"  without  tliirst 
or  conspicuous  emaciation,  often  indeed  with  corpulence  \ 
without  auy,  or  only  slight,  increase  in  the  quantity  of  urine, 
and  without  that  fixed  tendency  to  death  which  stamps  the 
first  group — occurring  also  genernlly  in  advanced  years,  or  at 
Icfl-st  beyond  the  time  of  enrly  manhood.  Some  of  theso 
miider  t\i)es  of  glycosuria  will  be  separately  noticed  at  the  end 
of  the  present  chapter. 
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In  the  decade  1851-60,  4546  deaths  fW)m  diabetes  were 
registered  in  England  and  Wales,  being  an  annual  averrige  of 
454.  Of  the  total  number  3032  were  males,  and  1^14  females, 
showing  that  diabetes  is  twice  more  common  in  men  than 
women.  Up  to  the  age  of  puberty,  the  two  sexes  api»car  to 
be  etiually  liable  to  diabetes  ;  but  froiu  that  period  on  to  old 
age  the  liability  of  the  male  sex  maintains  an  increasing  ratio, 
as  may  be  seen  from  the  following  table  : — 
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Tabli:  v'..,.r/,».f  !f,''.  numhir  of  Di^itfts /ri/rn  D^itctes^  at  dijfcnnt  jKrvnU  of 
li/e,  in  thi  ttco  «ar«.* 
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I>ial>etes  prevails  chiefly  among  jotmg  and  middle-aged 
ftdiills.  It  is  rare  under  five  years  of  age.  The  youngost- 
example  that  has  come  under  my  notice  was  a  boy  of  three 
years  ;  but  in  (he  Refjistrar-Ooncrars  Re|)ort8  for  1851-00,  ten 
deaths  from  diabetes  under  tlie  a^e  of  one  year  aic  registered, 
and  OS  many  as  thirty-two  under  the  age  of  thi*ce  years.  The 
mortality  from  dial>etcs  atLains  its  maximum  between  the  ages 
of  twenty-five  and  sixty-five  years,  and  maintains  itself  between 
thew  L']r»oclis  with  tolerable  uniformity.  In  extreme  old  age 
deaths  from  diabetes  are  more  rare,  not  only  absoltttelyi  but 
as  compared  to  the  mortality  from  all  causes. 

The  development  and  exercise  of  the  sexual  funciionn  apj»ear 
to  have  a  markei^etftjci  in  incrca«ing  the  liability  to  diabetes 
in  lM>th  sexes  :  aud  the  diminished  frequeney  of  the  disease  in 
women  after  the  age  of  forty-five  (as  compared  with  men) 
corresponds  with  the  earlier  decline  of  the  sexual  activity  in  the 
female  sex.  The  maxinnun  mortality  in  males  is  between 
foity-five  and  fit^y-five  yeare  ;  in  females  between  twenty-five 
and  tlurty-five  years. 

Urban  oml  manufacturing  districts  sufTcr  more  from  diabetes 
than  rund  districts  If  we  take  London,  Lancashire,  and  the 
West  Riding  of  YorkshirCj  as  representing  the  former,  we  shall 
find  that  they  had  a  mortality  from  diabetes  of  2*3, 3'2,  and  4*1, 
respectively,  for  every  100,000  inlmbitimts,  in  the  year  1860 ; 
while  Waki*  and  the  Snnth  Midland  Counties,  which  arc  mostly 
agricultural,  had,  in  the  same  year,  a  mortality  from  diabetes 


•  Oinslruct**!    fTom    ibe  Regiitrar-t^norftri   Re[<orto,    fnr   1851 — GO, 
Eii);lauU  anil  Walca.     Mc&u  populaliou  fur  the  deude,  1U,QUO,000. 


1«6 


DIABETES  MELUTUS. 


of  1-2  and  1*5,  respectively,  per  100,000  inhabitauls.  The 
difference  does  not  depend  on  the  greater  get}f*ral  mortality  in 
urban  (wpulations.  For  it"  we  take  the  proportion  of  deaths 
from  diabetes,  and  compare  them  with  the  deaths  from  all 
causes,  wo  shall  find  that,  for  every  1000  deaths  from  all 
causes,  there  were  I'l  deaths  from  diabetes  in  London,  1*4 
in  Lancashire,  and  1*8  in  the  West  Riding  :  whereas  in  Wales 
the  proportion  was  only  O'G,  and  in  the  South  Midland  Coun- 
ties, 0-8. 

Hereditary  iftffumre  is  not  a  prominent  predisposing  cause 
of  diabetes.  There  are  however  a  niunber  of  instances  on 
record  in  which  the  disease  has  run  in  families.  Seegen 
mentions  a  brother  and  sister  who  were  both  diabetic.  A  short 
time  ago  I  had  under  ray  care  an  uncle  and  niece  similarly 
affected.  I  have  also  a  note  of  a  family  of  eight  children,  nil 
of  which  became  diabetic,  though  the  parents  were  healthy. 
Sir  H.  Marsh*  refers  to  a  family  in  which  diabetes  could  be 
traced  to  the  second  generation,  and  to  another  family  in 
which  it  could  be  traced  tiirongh  fonr  generations.  Diabetic 
patients  have  frequently  been  observed  to  belong  to  famiUes 
in  which  ])hthi5is  and  epile))sy  prevailed.  One  of  my  patients 
was  one  of  four  Hurvivors  out  of  a  family  of  twenty-five  ;  twenty 
of  these  had  died,  after  reaching  adult  agp,  of  lingering  com- 
plaints with  great  emaciation,  probably  phthisis  or  diabetes. 

ExorriKG  Catjses. — The  exciting  cause  of  diabetes  is  often 
obscure.  In  a  considerable  number  of  cases  the  disease  has 
broken  out  soon  after  exj>0Kure  to  wet  and  cM ;  in  others  after 
copious  drinidng  of  cold  fluids  while  in  a  heated  state.  Cases 
arising  from  cold,  generally  present  a  train  of  neuralgic  or 
so-called  rheumatic  symptoms,  before  the  breaking  out  of  the 
thirst  and  diuresis.  Excessive  U6e  of  sacc/mrine  and  amyla- 
ceouB  articles  of  food,  antecedent  acid^  febrile  diseases,  abuse 
of  alcoholic  drinks,  have  all  been  noted  as  probable  exciting 
uaases  of  diabetes. 

The  di.seiise  is  sometimes  traced  to  a  violent  mental  emotion. 
In  one  of  my  patients  it  followed  on  distress  of  mind  caused 
by  an  unjust  suspicion  of  theft  ;  in  another  it  followed  the 
burning  down  of  his  place  of  business  ;  in  a  third  it  was 

*  Dabliu  Quorterlj,  18SI,  p.  17,  note. 
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attributed  to  anxiety  attendant  on  a  chancer}'  suit,  Raycr 
zneJitioDs  ft  case  of  diabetes  coming  on  after  a  violent  fit  of 
angeff  and  Landouzy  another  after  violent  grief.* 

Ckgank  duMses  of  tJte  brain  and  cord  bare,  of  late  years, 
been  shown  to  be  occaaionally  the  exciting  cause  of  diabetes. 
These  cjises  are  of  special  interest  as  bearinf^  on  the  discoveries 
of  Bernard,  Schiff,  and  Pavy,  on  the  artificial  production  of 
glycosuria  in  animals  by  cutting  or  puncturing  various  parts 
of  the  nervous  system.  Pavy  cites  the  following  examples  : — 
A  late  alderman  of  the  city  of  London  was  seized  with  cerebral 
hemiplegia.  "  Hia  urine  was  tested  by  Dr.  Barlow  at  the 
period  of  the  attack  and  found  to  be  free  &om  sugar.  Tliere 
had  also  been  nothing  from  the  symptoms  and  history  to  load 
lo  the  sQspicion  that  sugar  would  be  found.  Shortly  afterwards, 
however,  strongly  marked  diabetes  set  in.  A  member  of  the 
medical  profession,  who  was  seen  by  Dr.  Gull,  was  seized  at 
the  age  of  fifty-two  with  an  apoplectic  fit,  from  which  he 
recovered,  with  hemiplegia,  however,  of  the  left  side  of  the 
body  remaining  behind.  Five  weeks  after  tlie  fit,  this  person 
who  had  never  previously  presented  any  symptoms  of  diabetes, 
l)cgan  Hipidly  to  emaciate,  whicli  led  to  an  examination  of  the 
urine  being  made.  A  highly  saccharine  state  of  it  was  found 
to  exist."    (P.  124.) 

E.  Fritz  has  collected  an  interesting  soriea  of  GBses  of  dia])eteB 
aoaociated  with  various  other  organic  diseases  of  the  brain  and 
cord  (cerebral  softening,  tumours  of  the  pia  mater,  general 
paralysis,  and  myelitis). 

8till  more  numerous  are  the  cases  in  which  diabetes  has 
followed  $xterfuil  injuries  to  the  brain  and  other  parts.  Dr. 
Gooldeut  has  published  a  series  of  snch  ejcamples  ;  and  P. 
Fischer  has  increased  the  list  to  twenty-one  cases,  and  ablj 
analysed  them.  The  injuries  consisted  of  blows  and  falls  on 
the  forehead,  vertex,  and  occiput — sometimes  with  and  some- 
times without  fracture  of  tlie  skulL  In  some  instances  there 
was  temporary  loss  of  consciousness,  in  others  not 


*  It  bu  been  alleged  that  dtftbetefl  may  fullow  ilie  bikn  of  nM  tad 
Tcooroous  serpcDU.  Aa  oxaminatiou  of  the  fact*  oa  which  tliii  Allef»tio&  U 
b«9e«l.  «hows  it  to  L«  without  probfttitc  fuundaliun. 

t  lancet,  Judo  aud  Jalf,  1864,  and  Med.  TimM,  Deo.  1851. 
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In  aililition  t43  cases  of  rio]en(MJ  directly  ofrccting  the  brnin, 
a  largf  iiuiuber  (tweiiLy-Lwo  cases )  are  cik'd  by  Fiscliur  vf  blows 
on  tlio  fure,  fractures  of  tliu  vortebptt,  blows  on  tl)e  loins,  the 
tlioi*ax,  the  abdomen,  contusions  of  die  kidneys  and  liver, 
violent  effortjs,  etc.,  which  have  been  followed  by  diabetic 
synifitomfi. 

8ome  of  these  traumatic  cases  were  examples  of  oonfinncd 
diabetes  of  the  ordinaiy  ty})e,  and  ran  a  fatal  com^.  Othere 
were  of  much  milder  tyi>e,  transitory  in  their  duration,  passing 
away  on  the  Hub^idence  of  the  cerebral  symptoms.  In  some  of 
them  the  diabetic  symptoms  c(»mmeuccd  at  the  time  of  Uxq 
accident,  or  shortly  after;  in  othei-s,  not  mitil  some  months 
had  elapsed  after  the  injur)'. 

In  a  certain  [)rop<»rt,iun  of  the  traumatic  cases  (eijjht  out  of 
forty-three  c^^ilected  by  Fischer)  the  urinary  disorder  consisted 
of  simple  polyuria. 

It  is  probable  that  in  all  the  traumatic  cases  the  injurj*  (how- 
ever  different  its  seat)  implicated  some  part  of  the  sympathetic 
nervous  system,  either  within  the  cranium  or  spinal  uord,  or  in 
its  peripheral  distribution. 

SYMPTOMS. 


The  invasion  of  diabetefi  is  generally  insidious.  The  disease 
is  seldom  recognised  until  it  has  existed  some  weeks  or  months. 
The  initial  symptoms  (malaise  and  i^light  emaciation)  pass 
unnoticed,  becau^'  tlie  a{>|>etite  iHmtinues  good  ;  but  tlie  pa- 
tient's suspicions  are  at  length  mrtused  by  the  increasinjj  fre- 
quency of  the  calls  to  make  water,  and  an  incommodious  thirst. 
The  disease  sometimes,  however,  attains  a  high  intensity  in  a 
few  weeks.  In  one  of  my  cases  ns  much  as  fifteen  pints  of 
urine  a  day  were  secreted  in  the  third  week. 

As  the  disease  advances,  it  assumes  its  characteristic  featured. 
The  thirst  becomes  insatiable,  the  appetite  excessive  or  vora- 
cious, the  skin  harsh,  di-y,  and  scurfy  ;  the  patient  emaciates  ; 
the  countenance  wears  nn  apiKjnrance  of  snflerin*^,  and  the  fea- 
tures ore  drawn ;  a  distroc^sing  sinking  is  felt  at  the  pit  of  the 
Btomach ;  the  tongue  is  glazed  and  furrowed  ;  a  scanty,  tena- 
cious mucus  gathers  in  the  mouth,  which  is  parched  and 


SYMPTOMS. 


169 


clanimT  ;  the  ariae  rises  to  eiglit,  tivelve,  or  more  pints  in  the 
Iweuty-four  hours ;  thia  urine  is  of  a  pale  atraw  colour  ;  ila 
<!'  n^ity  varies  from  10^5  to  10-15  ur  higher;  and  it  ooutaiuB  u 
hir-e  prri|K)rtion  of  sugar ;  tljc  virile  powers  fail  j  and  the 
mental  faculties  lose  their  wonted  vigour. 

If  the  malady  proceeds  unchecked,  these  symptoms  increase 
in  intensity.  The  emaciation  and  losa  of  strength  attain  an 
extreme  degree  ;  pulmonary  symptoms  resembling  those  of 
pluhisis  often  make  their  ap]>eai'auce,  and  advance  with  alarm- 
ing rapidity  ;  or  colliquative  diarrhoea  sets  iu  ;  hectic  fever  is 
osUibtifhod  I  the  urine  now  diminislies  iu  (juautity,  perhaps 
loses  its  sugar  and  becomusi  albuminous  ;  the  legs  become  cede- 
matous  i  and  tlie  unfortunate  sufferer  is  at  length  released, 
often  very  suddenly,  either  by  sheer  exhaustion,  or  he  is  car- 
ried off  by  one  of  the  numerous  complications  of  the  disease. 

Some  of  these  symptoms  reqnire  a  more  detailed  conside- 
ratioxu 

The  urim. — The  essential  features  of  the  urine  in  diabetes 
are  its  excessive  quantity  and  tlie  presence  of  sugar.  Tlie 
pi*'j|n.triion  of  tlio  latter  varies  from  ti  to  12  percent.  It  is 
chemically  identical  with  gra[>e-sugar,  or  glucose.  The  quim- 
tity  excreted  daily  ranges  from  15  to  25  ounces  ;  but  it  may 
amount  to  two  jwunds  or  more,  or  fall  to  on  ounce  or  less. 
Thf  proiK^rt.ion  ol"  sugar  is  always  increased  after  food,  and 
diminished  after  fasting.  After  the  use  of  stardiy  or  saccha- 
rine substances,  the  increase  is  much  greater  than  after  animal 
food.  In  many  of  tlie  milder  cases,  and  probably  in  the  ear- 
liest stages  of  all,  the  oriue  becomes  free  from  sugar  when 
starch  and  augiu*  are  entirely  withdrawn  ti*om  the  diot ;  but  in 
confirmed  cases  the  urine  still  continues  saccharine — though  in 
greatly  diminished  intensity — when  the  diet  is  purely  animal, 
and  even  when  no  food  at  all  is  taken.  In  this  last  case  the 
sources  of  the  sugar  are  necessarily  the  tissues  of  tlie  body. 

The  density  of  diabetic  urine  usually  fiuctuatos  a  few  degrees 
above  or  below  1040  ;  it  may  rise  to  1055  or  lOGO,  or  sink  to 
1015. 

Interctirrent  inflamnwtory  or  febrile  attacks  cause  the  sugar 
to  diminish,  or  even  to  temprarily  disapi)car.  Toward  the  ajj- 
proauh  of  death  a  sLmiiar  diminution  is  obsened. 
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The  qnantitj  of  the  urine  oscillates  UBnally  between  8  and 
In  pints  daily;  but  it  has  been  known  to  exceed  32  pints. 
When  tlic  diet  is  restricted  to  animal  food,  the  urine  is  gene- 
rally reduced  to  four  or  five  pintij  a  day.  The  quantity  of  the 
urine  is  about  equal  to  the  liquids  imbibed.  The  opinions  for- 
merly held,  that  tlie  urine  exceeded  the  ingested  liquids,  and  that 
the  bo^ly  ahsorbeti  water  through  the  lungs  and  skin»  or  gene- 
rated it  lie  7un.fo  from  the  elomenti^  of  the  food  and  tissues,  are 
quite  nnsupjMjrtcd  by  more  rigid  observations  of  recent  date* 

When  the  flow  is  considerable  the  ui'ine  has  a  very  |Mile 
straw  tint^  and  a  jieculiarly  bright  aspect.  It  sjiccdily  becomes 
opalescent  when  exposed  to  the  warm  air,  and  in  a  few  hours 
fennent*s  with  abundant  disengagement  of  gas  and  production 
of  sporules  and  filaments  of  the  yeast  plant.  Tliuse  latter  form 
a  white  fiour-Uke  deposit  in  dial:tetic  urine  aiier  it  has  been 
kept  awliile. 

Wlicn  the  flow  does  not  exceed  four  or  five  pints,  tlie  coloor 
and  general  appearance  of  the  urine  arc  natural. 

With  regard  to  the  ordinaiy  constituents  of  the  urine,  no 
particular  alteration  takes  place  in  their  rate  of  excretion  be- 
yond a  diminution  of  their  proportion  to  the  water,  and  (gene- 
rally) some  absolute  increase  of  their  quantity.  Very  contra- 
dictory statements  have  api>eared  on  this  point :  but  the  more 
trustworthy  observations  appear  to  support  the  above  conclu- 
sion, especially  with  resyxict  to  urea.  Uric  acid  is  often  diiiicult 
to  detect,  owing  to  the  immense  pro]K»rtion  of  water ;  but  it  is  not 
really  absent,  as  has  been  alleged  ;  and  when  the  volume  of  the 
orinc  is  reduced  to  four  or  five  pints  a  day,  uric  acid  frequently 
forms  an  abundant  deposit  of  large  dark-red  crystals.  More 
rarely  I  have  observed  oxalate  of  lime  ;  and  in  one  instance  ft 
jwrsistent  deposit  of  ciTstalliwrd  phosphate  of  lime. 

The  presence  of  a  small  (puaitity  of  albumen,  and  even  of 
blood,  is  not  uncommon  in  advanced  cases,  and  constitutes  on 
untoward  sign.  In  a  gouty  old  gentleman  who  was  |)aasing  four 
pints  of  a  moderately  saccharine  urine  a  day,  I  detectcil  (in 
addition  to  a  little  albumen)  transparent  fibrinous  casts  of  the 
uriniferous  tubes. 

Thirst  is  one  of  the  earliest  and  most  persistent  sjinptoms 
of  diabetes,  and  has  often  led  to  its  detection.    Diabetic  pa- 
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it8  will  generally  drink  from  8  to  12  pints  a  day  ;  bat  eome- 

liraes  they  imbibe  a»  much  as  25  and  35  pints  a  day.    Never- 

Uielesa,  this  enormous  potation  does  not  suffice  to  quench  the 

jntolcmble  thirst — nay,  it  seems  even  to  intensify  it.    A  per- 

inal  painful  dryness  of  the  mouth  and  fauces  remains  in 

>iie  of  a  deluge  of  water.    Patients  have  even  l>een  known  to 

ink  their  own  urine  to  allay  their  craving  for  fluids. 

Tlae  immediate  cause  of  tlie  thirst  is,  probably,  the  existence 

BUgar  in  the  blood.    This  crystalline  substimce,  like  any 

crystalloid^  creates  a  demand  for  water  to  eflect  it«  dis- 

>lQtion  and  elimination  from  the  body.    On  the  other  hand 

le  consumption  of  large  quantities  of  water  seems  to  aggra- 

tte  the  disease,  by  accelerating  the  disintegration  of  the 

les. 

Inordinate  appetiU  is  not  nearly  so  constant  a  symptom  as 

live  thirst ;  and  in  the  course  of  the  complaint  there  is 

»t  unfrecinently  complete  anorexia.     Towai-d  the  fatal  termi- 

ion  a  loathing  for  food  of  every  sort  often  prevails,  and  is 

jmpanied  by  rapid  sinking  of  the  powers  of  life. 

Eimuintion  is  generally  a  prominent  symptom  ;  and  the  de- 

of  it  is  proportional  to  the  intensity  and  duration  of  the 

The  disappearance   of  fat  is  jirobably  not  without 

connection  with  the  unnatural  transformation  of  the 

lyloid  substance  of  the  liver  into  sugar  ;  as  it  seems  higlily 

ibablo  that  the  normal  destiuatiou  of  thin  is,  partly  at  least, 

nourish  the  adipose  tissues  of  the  body.     Emaciation  is, 

)wevcr,  not  an  invariable  concomitant  of  diabetes.     One  of 

patients  weighed  over  15  stone,  though  he  had  been  voiding 

ly  12  pints  of  a  highly  Baucharine  urine  for  some  months. 

le  of   Prout's  diabetic  patients   weighed  23  stone !     This 

class  of  cases  are  markedly  less  severe,  and  of  more 

>peftil  prognosis  than  the  generality. 

The  emaciation  is  not  confined  to  the  fatty  (issues  :  the 
muscles  l)ccome  atrophied,  and  even  the  heart  itself.    The  enor- 
lous  flow  of  fluid  through  the  kidneys  explains  to  some  ex- 
it the  excessive  emaciation  of  diabetic  patients  ;  for  it  has 
.'cn  sliown  by  Genth,  Bi'icker,  and  Mosler,  that  simple  trans- 
lation of  water  through  the  body  increascfl  the  disint^i'gration 
the  tissues,  and  induces  rapid  loss  of  weight,  unless  tlio  defi- 
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cieiicy  bt*  iiuulo  up  by  incrcased  supplies  of  food.  In  diabetes, 
uotwithstaiulttii;  tlie  cnonuous  amount  of  aliments  ingested, 
the  duli-vtive  slate  of  the  digestive  organs  prevents  the  possi- 
bility of  suiiuble  compensation  by  increasing  the  supply  from 
without.  In  aji;rceineut  with  this  view,  it  is  found  that  when 
the  tiow  of  urine  in  diabetic  patients  is  brought  doAvn  by  appro- 
priate treatment  to  three  or  four  pints  a  da}-,  there  is  usually  QO 
further  loss  of  weijjjht,  or  even  the  ]>atient  recovers  some  of 
what  he  lias  lost,  though  the  urine  still  continue  saccharine. 

Dryness  of  the  skin  is  a  usual  and  very  unpleasant  symptom 
of  diabetes,  and  its  intensity  is  proi^rtional  to  the  diuresis. 
Some  diabetic  patients,  however,  sweat  freely  throughout  their 
complaint ;  others  only  Ix^gin  to  sweat  on  the  advent  of  hectic 
fever. 

The  ]irevalence  of  hoiU  is  a  curious  occasional  coincidence 
of  saccharine  urine.  In  a  gentleman  recently  under  my  care, 
successive  crops  of  boils  were  the  earliest  symptom  of  the 
disease.  Sometimes  they  constitute  veritable  fiu*unculi,  and 
as  u)any  as  twenty-two  have  been  counted  at  the  same  time 
on  a  diabetic  patient.  They  may  even  be  the  immediate  cause 
of  death.  Other  cutaneous  affections  are  sometimes  seen,  but 
less  frequently  than  boils,  namely,  psoriasis  and  impetigo. 

An  erythematous  and  excoriated  condition  of  the  urethral 
orifice  (due  to  the  irritation  of  the  saccharine  urine)  is  occa- 
sionally a  source  of  great  discomfort ;  and  in  the  female,  heat 
and  itcliing  about  tlie  vulva  is  a  common  and  distressing 
snuptom. 

Dr.  Garrod  states  that  (adeiiia  of  flie  legs  is  a  constant  feature 
in  diabetes.  It  certainly  is  very  common  ;  and  the  flat  stirfaces 
of  the  tibiae  can  nearly  always  be  made  to  pit  on  firm  pressure, 
even  when  no  fullness  exists  about  the  ankles.  I  am  satisfied, 
however,  that  this  pitting,  when  very  slight,  is  not  due  to 
oedema,  but  rather  to  the  soft  atonic  state  of  the  subcutaneous 
tissues. 

Ascites  and  (Mlenia  of  t/ie  arms  and  Itands  occurred  in  one  of 
my  cases.  Ascites  is  also  mentioned  in  one  case  by  Fischer, 
where  the  disease  was  complicated  with  cataract. 

The  drj-ness  of  the  m^>uUi  usually  corresponds  to  that  of  the 
general  surface.    The  tongue  is  commonly  red,  pretematurally 
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clean,  cracked,  and  denuded  of  cpithelinm.  In  the  less  severe 
CNses,  or  when  luiielioration  has  In'on  brcmj^lit  about  by  treat- 
mexity  the  tongue  ia  moist,  and  rnalcd  with  a  t)iin  yellowish- 
vhite  fnr.  In  the  majority  of  diabetic  patients  the  Mh  are 
grmlaally  destroyed  by  caries  ;  and  the  gums  become  spongy, 
gwnllen,  loosened  from  the  teeth,  and  lialtle  to  bleed.  The 
tl.'>tnietion  of  the  teeth  is  attributed  by  Faick  to  the  excessive 
acidity  of  the  saliva,  due  to  the  generation  of  lactic  acid  from 
the  sagar  present  in  the  seca-tions  of  the  mouth.  Sometimes, 
h^l\^^'ver,  the  teeth  are  presen'ed  jx^rfectly,  in  persons  who  have 
iM'tn  diiibeiic  for  many  years. 

The  difffisfive  organ4  rarely  bear  the  unnatural  strain  put 
upon  them  by  the  excessive  feeding  of  diabetic  patients,  without 
at  length  resenting  the  ill-usage.  Epigastric  jmins  and  a  sense 
of  sinking  at  the  scrobiculuti  cordis*  flatulence,  and  occasional 
vomiting,  are  the  most  common  symptoms.  As  a  rule,  the 
bowels  are  constipated,  and  re([uire  artificial  aid  to  promote 
llieir  action.  The  fjvces  are  generally  j)ale.  In  advanced  cases 
diarrhrtia  not  unfrequently  occurs,  sometimes  of  a  dysont^'ric 
diaracter.  This  is  a  formidable  and  generally  s|>ee<lily  fotal 
complication. 

The  mental  »Uik  suffers  a  marked  alteration  in  confirmed 

:  but  the  degi'ee  and  ty[ie  of  it  varies  a  good  deal.    The 

_..j.:i^^e  most  commonly  observed  is  a  heaviness  and  aputh}', 

•  clisinclination  to  mental  and  bodily  exertion^  somctiiftcs  % 

live  drowsiness.     The  natural  firmness  of  the  character 

-  iil.nce  to  a  deplorable  pusillnnimity  and  a  want  of  moral 

•tnse,  which  arc  foreign  to  the  individual  in  a  slate  of  health. 

Persons  who  previously  had  been  above  every  equivocation  or 

concealment,  resort  to  petty  cunning  and  positive  untruthfU- 

to  deceive  their  medical  attendant  ns  to  their  food  and 

k.  Nevertheless,  the  intelligence  itself  is  not  troubkd,  and 

coDtinnes  clear  to  the  end. 

The  ^i'rvdl  fmictions  undergo  a  notable  declension  of  vigour 
in  advanced  cases;  and  there  is  (i-equcntly  actual  impotence 
from  failure  of  the  j>ower  of  erection,  This  defect,  however, 
16  not  a  jtermancnt  one ;  and  if  amelioration  take  phicc  the 
ririlo  [wwers  return  early.  Exceptions  to  this  rule  also  occnr. 
Dr.  Prout  mentions  an  instance  of  a  confirmed  diabetic,  who 
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married  and  had  two  children,  though  the  fiacchariiic  condition 
of  the  tirine  still  persisted. 

The  blood,  as  might  have  been  expected,  is  unnaturally 
cliargijd  with  sugar  in  diabetes.  It  hah  been  fonnd  in  the  pr<.>- 
portion  of  from  0*3  to  0*5  per  cent.  From  the  blood,  sugar 
finds  its  way  into  all  the  tissues  and  fluids  of  the  body.  Supar 
has  been  found  in  the  faeces,  the  sweat,  the  humours  of  the  eye, 
the  tears,  the  saliva,  and  the  gastric  juice. 


COtTRSE,  DITRATIO^,  TERMIXATloy. 

Diabetes  is  an  essentially  chronic  disease  ;  its  conrec  is 
measured  by  months  and  years.  The  ordinary  duration  of 
diabetes  is  from  one  to  three  years.  Sometimes  the  disease 
runs  a  rapid  course  and  terminates  in  a  few  months  or  week?. 
The  most  rapid  example  which  1  have  seen  was  a  child  of  three 
years,  who  died  in  three  weeks.  Becqnerel  mentions  the  case 
of  a  boy  of  nine  years  who  died  in  six  days.  On  the  otlier 
hand,  cases  sometimes  nin  on  for  six,  eij^ht,  or  ton  years. 
The  following  table  shows  the  duration  of  diabetes  in  100 
fatal  cases,  collected  by  Griesinger  : — 


Uudor  3  months     .... 

,     I  cose. 

Betweou  3  aiid  6  months 

.     2  cusf*. 

11 

6    „  12 

18     ,. 

(■ 

1    „    2  years 

89      1, 

*r 

2    II    3 

20      ,. 

t9 

3    .,    4 

7      ., 

11 

4    ,,    iS 

2      „ 

*l 

fi    M    « 

1        n 

tl 

fl    „    7    ,1          ... 

2        M 

•I 

7    „    8 

1           M 

Undetei 

niiiicd 

12     I. 

The  progress  of  diabetes  is  usually  equable  and  continuous  ; 
but  cases  are  met  with,  not  very  unfreqneutly,  in  which  the 
symptoms  intermit — the  saccharine  state  of  the  urine  ceasing 
and  recurring  at  intervals.  Dr.  Hence  Jones*  has  published  nn 
account  of  several  such  cases  in  old  persons  ;  and  I  have  en- 
countered  tliree  simDar  ones  in  my  own  practice.    These  will 

*  Hed.  Chir.  Trans.,  toI.  xxxri. 
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be  n^in  noticed  among  the  milder  types  of  the  disease. 
Girard  records  on  example  of  intcrmitl^mt  diabetes  in  a  girl  of 
eighteen.* 

If  dijibetes  does  not  terminate  throngh  one  of  ita  complica- 
tions, the  patient  becomes  gradually  drowsy,  and  finally  dies 
comatose — sometimes  with  the  occurrence  of  convulsions.  Not 
unfrequently  death  is  at  the  last  sudden.  One  of  my  patients 
fell  back  dead  while  eating  his  dinner. 

The  symptoms  sometimes  begin  suddenly,  and  not  insidiously . 
Not  unfrequently  too,  the  symptoms  are  much  more  violent  in 
the  first  few  months  than  at  a  later  period,  when  tlio  disease  hus 
become  confirmed-  When  dialtctes  has  already  existed  two  or 
tiiree  years  the  thirst  and  voracity  rarely  maintain  their  jirinii- 
tiro  intensitr.  This  chancjo  from  a  more  acute  to  a  more  chronic 
state  must  not,  of  course,  be  mistaken  for  a  real  improvement. 


COMPLICATIONS. 

Tlie  complications  of  diabetes  assnme  a  prominent  place  in 
iU  histnn*,  inasmuch  as  the  disease  only  exceptionally  proves 
futid  solely  through  its  own  intensity.  More  fretjueutly  an  inter- 
current disorder  supervenes,  which  carries  off  the  jmtient.  The 
most  common  and  formidable  complication  is  pnlmonaiy 
tubercle,  which  affects  nearly  one  half  of  the  cases  protracted 
to  the  third  year.  The  pulmonary  disease  runs  the  coarse 
of  rapid  phthisis.  A  low  and  fatal  type  of  inflammation  is  alno 
liable  to  arise  in  the  lungs,  plciu-a,  or  peritoneum.  In  every 
tissue  of  Uie  body  there  exists  a  tendency  to  asthenic  inflam- 
mation, apt  to  run  on  to  abscess,  diffuse  suppuration,  sloughing, 
phagcdienic  ulceration,  or  gangrene. 

The  occnTTonce  of  boils  and  carbuncles  in  diabetic  patients 
has  long  been  known.  The  statement  of  Front  that  sugar  is 
always  present  in  the  urine  of  patients  suffering  from  boils, 
is  certainly  incorrect.  Dr.  Gooldcn  mentions  the  case  of  a 
medical  man,  long  dial)etic,  who  had  an  enormous  anthrax  on 
the  nucha,  which  compromised  his  life.  lie  recovered,  how- 
tver,  from  tl»e  autliiTix,  and  with  its  disappearance  the  su^riir 
dc^^rted  fruin  the  urine.     P.  Frank  cites  an  almost  similar 

*  Union  U«d.  1855. 
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case.    Phillipeaiu  and  Vulinan   (Oaz.  Hebd.  Dec.  G,   1861 
relate  an  exftni]>le  of  anthrax  in  a  hcmiplogic  patient  whc 
was  not  prenously  diabetic.     During  the  snppnration  of  th^ 
anthrax  the  nrine  hecjiine  strontrly  aaccharine  ;  but  ceased  t< 
be  BO  when  the  anthrax  cicatrized. 

Gangrene  of  the  lower  extremities,  resembling  ganE:ncn 
fienilis,  has  been  several  times  obgerved  in  diabetes.  8ir  II 
Marsh^  mentions  the  case  of  a  hidy,  about  seventr  years  o 
age,  Buffering  from  diabetes  of  long  standing,  who  was  carrie< 
off  suddenly  with  gangrene  of  the  foot  and  leg.  On  exaininiU 
tion  an  ob8tructi<)n  was  foimd  in  the  iliac  arten.'.  Dr.  Collet 
(quoted  by  Marsh)  had  seen  two  similar  ciiBes  of  obetract« 
arteries,  and  fatal  gangrene  in  diabetes.  In  1H46,  Carmichac 
presented  to  the  Pathological  Society  of  Dublin  two  cases  o 
senile  gangrene  of  tlie  lower  limbs  in  diabetic  patients.!  March 
deCalvi  has  drawn  attention  to  tlie  same  subject  more  recently, 
and  published  four  new  cases.  Additional  cases  have  also  bee; 
brought  fonvard  by  Hodgkin,  Landouzy,  Champouillon,  Bil- 
liard,^ and  others. 

Defects  of  sight  in  connection  with  diabetes  havo  of  laU 
years  attracted  a  good  deal  of  attention.  They  consist  eithei 
in  on  enfeeblement  of  vision  (aniblyojiia),  or  cataract. 

AmhUjopia  occurs,  according  to  Bouchardat,  in  about  a  fiftli 
of  the  cuses  of  diabetes.  Generally  speaking,  it  is  sligh 
in  degree  and  temporary,  or  recurreut.  In  one  of  Griosinger'i 
patients  the  amblyopia  ceased  when  a  flesh  diet  was  used,  but 
it  was  succeeded,  shortly  after,  by  cataract.  Permanent  ambly 
opia  is  loss  fre<iuent  ;  it  occurs  only  in  adrancwl  rases,  and  ifl 
a  sign  of  approaching  fatal  termination.  The  dimness  of  sight 
steadily  increases,  and  at  length  ends  in  total  blindne.*is-  II 
seems  to  be  owing  to  atrophy  of  the  retina.§ 

Diabetic  cataract  was  first  noticed  in  this  country  b}-  Mr. 
France,  and  Lecorch6  has  given  an  excellent  resum6  of  what 

•  Dublin  Qnarterly,  1554. 

t  Med.  Q^z.  1S40.  p.  110. 

t  $e6  Charcot,  Ghz.  HelMl.  Aag.  18^t1  ;  jiikI  Dr.  TTmlt^ikin,  Amoc  Med 
Journ.  1854.  The  whole  subject  in  trpAted  exhHU»tive1y  by  Murcb&l  da  Calv 
m  hit  tecent  work,  citetl  at  the  head  of  tliis  c)iapt«r. 

s  P<ir  further  iofunuation  on  this  «iul>jt>t.'t  1  u:iiflt  refer  to  L<$con-h6*«  artiole^ 
*•  iJo  raniblyojne  UUb^tique."    Qai.  Urbdoui  Nov.  ISGl. 
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was  knoNVTi  on  the  subject  up  to  1861.  It  occurs  generally 
in  inveterate  cases  of  long  standing.  It  is  an  nnfavonrable 
5i*.ni  ;  and  death  follows  its  aj>pearnnce  nsnally  in  a  few 
months;  but  sometimes  patients  ivith  diabetic  cataract 
survive  for  yeara.  The  frequency  of  cataract  in  diabetes,  has 
been  c^timtiteii  verj'  diftcrently  by  different  authors.  Griesinger 
observed  cataract  in  three  out  of  his  own  aeven  cases.  V. 
Oraefe  estimates  the  proportion  as  one  in  five  ;  Bnuchardat  ag 
one  in  thirty-eight.  Ganrxl  had  nnt  encountered  cataract  in 
any  nf  the  large  number  of  cases  of  diabetes  which  he  had  seen. 
Ont  of  forty-five  ca-^es  which  I  have  treated,  only  one  had 
cataract.  Of  225  cases  collected  by  Griesinger,  cataract  occurred 
in  twenty. 

Diabetic  cataract  comes  on,  sometimes  without  prenons  de- 
fect of  vision,  sometimes  after  one  or  more  attiicks  of  tempo- 
rary amblyopia ;  sometimes  it  complicntes  permanent  ambly- 
opia. It  generally  arises  after  the  diabetic  state  has  lasted 
eighteen  months  or  two  years ;  but  it  has  been  known  to  ejipcar 
in  six  months.  Its  appearance  may  coincide  with  aggravation, 
amelioration  or  stjitionary  condition  of  the  proper  diabetic 
symptoms.  Its  course  is  rapid  ;  the  two  eyes  may  become 
Completely  cataractous  in  a  few  days  ;  sometimes  it  is  deve- 
loped more  slowly.  It  begins  in  one  eye — generally  the  riglit 
— but  8oon  involves  the  two.  In  the  case  which  1  observed,  a 
woman,  twenty-four  years  of  age,  had  been  dialx»tic  for  two 
years  and  a-half.  Three  months  previously  the  left,  eye  became 
suddenly  cataractous:  in  leas  tlian  a  week  the  opacity  liad 
reached  its  maximum.  The  nght  eye  was  still  clear  and  vision 
perfect. 

Cataract  in  diabetes  is  nearly  always  of  the  soft  kind ;  but 
examples  of  hard  diabetic  catamcts  have  been  met  with  by 
V.  Gruefe,  Guersant,  and  tSir  W.  Wilde. 

It  has  been  conceived  by  "Weir  Mitchell*  and  Dr.  Richard- 
son t  that  diabetic  cataract  is  produced  by  physiciil  imbibition 
into  the  lens  of  the  saccharine  matter  of  the  aqneons  humour 
of  the  eye.     This  opinion  is  based  on  the  tem]K)rai'y  ofiacity 


"  ADiericftfi  Jnam.  of  Mcil.  Sc  ,  J»n.  lft(Kl, 
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produced  in  tlie  cr}'sialline  lens  of  the  frog,  when  the  animal  is 
iuimersed  in  a  Kacc-harinu  solution,  or  when  a  similar  fiolution 
is  injected  into  the  cellular  tissue.  It  is  reiy  donhtfnl  how- 
ever wheLlier  the  two  conditions  are  really  ]>athologically  ana- 
logons.  Lecorch^  failed  to  produce  0|iucily  in  the  lens  of  rabl>ita 
by  injecting  symp  into  the  eye.  Artificial  cataract  in  the  frog 
Bpeedily  disapiiears  when  tiie  animal  is  removed  from  tJie  sac- 
charine solution  :  bnt  diabetic  cataract  is  jiermanent,  and  does 
not  disappar  when  amelioration  of  the  symptoms  takes  place. 
How,  on  the  imbibition  theory,  can  tho  cases  be  explained,  in 
which  (as  in  the  instance  which  occurred  to  myself)  one  lens  baa 
been  completely  opaque  for  months  while  its  fellow  still  re- 
mains ()erfectly  traufi[mrent  ?  How  also  sliould  it«  occurrence 
be  (as  a  rule)  so  long  delayed,  and  arise  so  suddeuly,  without 
any  corresponding  increase  in  the  quantity  of  sugar  in  the 
nrine  ?  It  seems  more  proliablo  that  diabetic  cataract  is  one 
of  the  many  degenerations  of  a  low  inflammatory  type  so  com- 
mon in  confinned  diabetes. 

Ilepp  failed  to  find  $xvj:uy  in  a  cataractous  lens  removed  from 
B  diabetic  patient.  Fischer  obtained  a  similarly  negative  re- 
sult in  another  case.  But  Stucber  found  sugar  in  a  lens 
examined  by  him.* 

Operations  for  diabetic  cataract  generally  fail,  fi*om  uncon- 
trollable suppuration  of  the  eyeball.  Sometimes,  however,  the 
operation  succeeds  ;  and  if  the  primary  complaint  be  stationary 
and  quite  uncomplicated,  operation  may  be  recommended  as  a 
po&fiible  solace  to  the  remainder  of  life. 


MORIUD  ANATOMY. 

Although  diabetes  is  a  frequently  fatal  disorder,  necrologj-  has 
hitherto  thrown  little  light  on  its  scat  und  nature. 

Tho  more  palpable  anatomical  changes  which  have  been 
found,  are  manifestly  not  duo  to  the  disease  itself,  but  to  some 
of  its  numerous  complications.  Physiological  data  would  lead 
us  to  look  for  the  primniy  scat  of  dinbetes  in  the  liver,  or 
in  Borac  part  of  Uie  sympathetic  nervous  system  connected  with 
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the  liver.  This  is  an  extensive  and  difficult  field  for  invpstl^- 
tion  ;  hence  probably  the  slender  results  hitherto  obtained  from 
its  QXidomtion. 

The  liver  has  certainly  not  yet  given  up  it«  secret,  if  it  have 
any.  The  accoonta  of  it*  appearance,  after  death  from  diabetes, 
are  eontradit;torj'.  Its  size  is  usually  normal ;  sometimes  it  is 
a  little  enlarged,  sometimes  a  litileatrophiwl.  In  some  cases  it 
is  congeKf-ed,  in  others  the  reverse.  Occasionally,  it  contains  a 
good  deal  of  sugar — more  frequently,  none  at  all.  Dr.  Wilks 
believes  tliat  the  diabetic  li\-er  prcsents  differences  to  the  eye 
which  enable  it  to  be  distinguished  fn^m  others  :  it  is  tirm» 
tough,  homogeneous  or  uniform  in  ftppearonce,  and  dark  in 
colour.*  But  other  descriptions  are  quite  at  variance  with  this. 
Oriesinger  found  the  liver  granular  and  easily  torn  in  one  case ; 
in  four  others  the  livers  were  perfectly  normal. 

MieroBcopical  investigations  have  been  equally  nnsatisfac- 
torj*,  Forster  and  Griesingcr  found  the  liver-cells  natural. 
Beak't  and  Fa'richs}  remarked  a  diminution  or  absence  of  fat. 
Puvy  found  the  fat  undiminished.  Sf/>ekvi8  found  the  fat  un- 
diminished, but  an  unusual  proliferation  of  the  hepatic  cells. 

Of  thebile^  Dr.  Pavy  remarks,  that  in  nearly  all  the  cases  in 
wbioh  he  has  i>{iceially  examine<i  it,  it  has  presented  a  striking 
api>eanuice,  resembling  a  rhubarb  mixture,  and  dejiositing  a 
copious  scdimenteonsistin^j:  of  columnar  epithelium,  and  yellow, 
amorjihous,  grnnnlar-l(j(»king  matter. 

Front  says  that  he  frequently  observed  a  gorged  condition  of 
the  veins  terminating  in  the  portal  system. 

The  floor  of  ihe  fourth  ventricle  has  been  examined  in  several 
Feoent  instances.  Sometimes  it  has  been  found  quite  uatoral ;  in 
other  c^ses  it  was  found  the  seat  of  serious  pathological  changes. 
In  1800,  Ta;ys  brought  before  tlie  Societe  de  Biologic  an  ex- 
ample in  which  this  ppot  was  softened,  highly  vaserilnr  nnd  of 
an  unnatural  brown  colour.  The  nerve-cells  were  found  dege- 
nerateil  and  fidl  of  yellowish  granuJea.§  Monneret  followed  up 
this  observation  with  anotlier  in  which  similar  changes  were 


•  Pury  on  Dialxtffl,  p.  117. 

+  Wed.  Obir.  Ri-r.  l-^oS.  p.  2W. 
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encountered  in  an  earlier  stage.*  Tardien  records  a  case  of 
diubotes  in  which  there  existed  slight  paialysis  of  the  left  side 
for  three mrnths  :  the  diabetes  persisted  nntil  death  two  years 
afterwards  from  phthi&is :  the  medulla  oblong-ata  was  foand  con- 
gested and  of  a  dark  grvy  colour.f  Dr.  Eichard&on  relates  a 
case  of  diabetes  in  whieh  convulsions  and  symptoms  of  menin- 
gitis occurred  durinjr  life  :  uft4ir  death  an  ossiiic  j^ovvth  was 
found  jiressini;  niion  the  pons  Varolii,  and  an  abscess  in  tiie  poa- 
terior  cerebral  lol)e34 

It  is  clear  that  these  obsen-ations  are  an  insufficient  basis  for 
any  theory  of  diabetes. 

Of  tlie  secondaiy  lesions  or  complications,  those  found  in 
the  lungs  are  the  most  common-  Out  of  sixty-four  autopsies 
collated  liy  Griesing^er,  tubercle  was  found  in  the  lunjrs  in  thirty- 
one,  or  nearly  one  Imlf.  Favy  and  Wilks  beliere  that  the  pul- 
monary mischief  is  not  always  genuine  phthisis,  even  when  it 
runs  a  closely  similar  conree,  but  consists  in  a  clironic  inflam- 
mation leading  to  the  breaking  down  of  the  lung  tissne  and  the 
fonnation  of  cavities. 

Pneuuionic  consolidation  and  gangrene  of  the  lungs  have 
likewise  been  not  nnfrequently  found.  Sometimes  (not  always) 
gangrene  of  the  lungs  in  diabetes  is  not  accomiMmicd  by  liie 
characteristic  fcctor  of  that  complaint. 

In  lonj;  standing  cases,  the  kidneys  are  not  unfrcquently 
found  seriously  altered.  Out  of  Griesinger's  sixty-fouj'  autopsies 
renal  alterations  were  found  in  thirty-two.  In  seventeen  in- 
stances there  was  degeneration  resembling  some  forms  of 
Bright'a  disease,  mostly  with  fatty  degeneration  of  the  renal 
epithelium.  Granular  atrophy  of  the  kichieys  was  never  found  j 
but  C3st8,  cicatricial  spots,  adhesions  of  tlie  tunica  propria  luid 
pyelitis.  In  five  cases  the  kidneys  were  markedly  In^tcni-'mic, 
and  in  seven  considerably  hyjiertrophied.  Prdut  states  tliat 
the  kidneys  of  pcrs*3ns  dying  of  dialu^tes  assume  freijuently 
peculiar  deep  orange  tint  on  exposure  to  the  air. 

The  stomach  is  commonly  found  distended,  and  the  mucot 
membrane  thickened  and  sotU^ned. 


•  Giu.  d.  H6p.,  Jan.  11.  1882. 
f  Mvl.  Tifon  kiiil  Gu.,  Feb.  1302. 
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PHYSIOLOGICAL  AXD  THEORETICAL  CONSIDERATIONS 
BEIJITING  TO  DIABETES. 


Marh  ligJit  has  rwently  been  thrn\m  on  tbo  pathology  of  iliabetrs  hy 
tho  ulisiTvalinnfi  of  Hcnianl  nn«l  otliers  nn  the  presence  of  mi  amyloiJ  sub* 
■Umry  in  the  livtT,  and  the  possibility  of  inducing  glycoRuriii  in  oniiualj  by 
artifx'ial  mfans.  A  rosumi*  of  the  present  state  of  theae  qnostionR  is  »b- 
■olutrly  ueeessaiy  to  the  coni]irpht'nsion  of  nay  theoi-cti^'al  vicwt,  of  dinbctei. 

Burnurd  discovered  the  fnndnmcntal  fact,  ihnt  the  liver  of  all  lirjUtby 
uiiimtls  ('ontAins  « large  quantity  of  a  Rubstance  resembling  HtAich  or  drx* 
triuo.  ^^'Ti'^n  the  liver  of  an  aninml  nowly  killvd  is  almidoiied  to  itself  in 
t  warm  plncc,  it  speedily  becomeH  charged  with  sngnr  by  the  conTrrsion  of 
t  portion  of  this  substance  into  glucose  ;  and. when  the  tm^ar  so  prodneed 
(s  VAfhtMl  completely  out  by  a  atream  of  water,  the  organ  abaiiJonod  to 
lUc'll,  as  Ufori',  bcoomos,  again  in  ti^'ont)*  four  hours,  abundantly  ohnrgwJ 
irltb  !ngnr.  T*hi9  couveraiou  goes  on  until  all  the  amyloid  0ub»tauco  is 
ehangod  into  sugar.  The  transformation  liere  witnessed  takes  place  by  the 
action  of  a  pcruliar  fcnnent  whirh  oirrulatea  iu  the  blood. 

1  have  obiained  Uiti  amyloid  sub'stauco  of  tlic  lircr  (which  has  rcceired 
the  rorion.H  nanieft  of  aniiaal  or  htpatic  dextrine  (or  starch),  hrptittHe  and 
rooajnifitnn)  in  the  grvate^st  pnrity  and  with  the  grentrst  eaae  from  the  liver 
of  the  oyirter.  The  lar^e  fawn-coloured  ma»,  which  constitxitca  the  deli- 
cacy of  thi«  mollu-ik,  should  b«  cut  out,  and  plungf^d  for  a  few  miuutea 
into  boiling  wnter.  The  h&rileui>d  masA  i.K  then  ]>uundeil  in  a  iiiortar, 
mixed  with  a  smuU  quantity  of  water,  and  Itniled  so  na  to  form  h  decoction. 
This  ii  sultaequcntly  tilterc'd  and  poured  into  five  time*!  its  hulk  of  strong 
alcohol  or  glacial  acetic  acid.  An  abundant  precipitation  nf  8nnw*whit« 
flakea  is  piudu«:'ed.  Thin  h  the  amyloid  aubatauce.  It  is  collected  on  a 
filter,  wiisbed  with  alcohol  and  dried! 

"When  jmre,  hcr*tic  tji-xtrinc  is  a  white,  tasteless,  Inodorona  body.  It 
dissolves  freely  in  water,  funning  an  o]^IeM.'ent  aolutiou  like  skininied 
railk.  It  contains  no  nitrogen;  it*  formula  isL',jH,gO,^  With  iodine 
it  behoveft  like  vegetaMu  dextrine,  yieMing  a  deej*  wiuL'-red  colomtion.  It 
docs  not  rvduc«  the  ^t!t  of  copper  nur  feniK'nt  with  yciuit ;  but  (like  starch 
ond  dextrine)  it  U  sjvL'dily  converted  into  jjlueose  by  the  coutn»-t  of  warm 
uUvB,  jmncreatio  juice,  or  dinatase.  It  is  similarly  converted  by  (he  con- 
tact of  fresh  blorwi^  which  has  no  effect  on  starch  and  dextrine.  This  last 
property  U  its  iwcnhor  chnraL-teristic. 

St  hitMiiw  satiwfied  himself,  hy  n  most  ingenious  set  of  experiments  that 
he  has  detected  the  exact  eituatiou  aud  physical  condition  of  thv  amyloid 
mibntance  in  the  liver.  lit' found  it,  not  infiltrated  or  dissolved  in  the  hepatic 
tiiBue,  Iml  collrcttid  into  tsopnrate  vesicles  or  gninulm  precisely  as  occurs 
with  (ttnrcb  in  the  \ugetiLble  king>ioin.  In  the  frog,  hv  found  und^r  tt 
fnafmifyin;!;  power  of  (Jno  dinmetei's  llut  the  liver-cells,  iu  aildition  to  one 
or  two  round  nuclei  and  twelve  or  twenty  fat  glcdiulcs,  cuntuined  an  im- 
mt5D»c  numl>cr  of  minute  pole  vcsiclea  varying  Iu  ai^e  from  i^  to  db  °f  ' 
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line.  "Within  Ihoso  vpsit'lcs  the  amyloid  eubstance  ib  acr-nmolated.  Th» 
outer  niciubrnne  (iw  in  tho  vegetable  stiLrch-gruiuIi?)  wntuiiis  nitrogen. 
Nassc*  tins  subseqnciuly  doit'CteJ  himilar  uniyloiil  TeMclesiii  llio  liver-ceUs 
of  Wttriu-biiHjded  ikniiimls.  Tlicy  ditTer  from  must  of  their  vegetable  bomo- 
logufs  ill  uut  possessing  concontric  markiugs,  and  in  not  yielding  a  blue 
coloration  with  indine.  I  hiive  endeiivoured  to  verify  tliesw  observation*  in 
the  livLT  of  the  frog  and  t!ie  oyster,  but  vithout  succtrss. 

Animal  dextrine  Ls  alwuys  present  in  the  liri-rs  of  all  the  hemlthy  aniiutUA 
bithorto  cxuniined,  wbothur  living  on  rcgetabk'  or  animal  food,  or  fu^tiug. 
But  uudt'j  a  vnrif  ty  uf  diseased  and  nnnatural  conditioufi  it  quickly  di*ap- 
pcars.  The  cirtuniHtanccs  preceding  death  from  difccose,  are  sudi,  that  tbo 
Urcr  tiCiircely  over  couiaiufi  a  trace  of  aiuyluid  substimce  when  cxiuiaucd 
jwtt  mortem. 

T\m  peculiar  fcrmani  ot  the  liver-dextrino  exists  in  tho  blood,  bnt  has 
not  yet  becu  iBuUted.  It  is  not  liablo  tu  disappear  under  thotw  conditioaa 
of  dikCASo  which  cauao  the  hepatic  dextrine  to  vanish  so  quickly.  ICorcr- 
iheless  it  is  somitimos  ubsf-nt.  SchitV  made  the  curious  diM:uVfr>'  that  tlua 
fcrnieat  totally  dLsajipcars  from  frogH  during  tho  second  liulf  of  the  winter 
aud  the  early  spring  months.  Tliiii  occurs  as  a  regular  event  in  the  annual 
changes  which  these  batraohions  undergo.  During  this  iutcr%'al  the  liver 
ii  OS  full  BA  usual  of  amyloid  sub-^tjuiee,  but  no  sjtontiineuus  production  of 
sugar  occui'8  when  the  organ  is  aUandoued  to  itself  in  a  wiinu  place,  and  *ni- 
ficiul  glycuAuriu  cannot  be  fugendereil  in  such  animals.  Wliiui.  however,  tha 
bluoil  of  an(»lhcr  animal,  which  is  not  in  this  i>eculiar  condition.  i&  injected 
into  the  bodiet*  of  winter  frngs  or  applied  to  their  livers,  tho  usual  produc- 
tion of  sugar  t«kes  place  mpidly.  This  absence  of  a  leruieut  has  not  been 
noted,  ns  a  regular  occurrence,  in  any  warm-blooded  aiiininla ;  but  Dr, 
Pdi'y  states  that  he  once  eucouuteted  a  healthy  rabbit  in  this  condition. 

Great  divergence  of  opinion  prevails  (is  to  the  destiny  of  the  liv«?r*dei» 
trine  during  htiUthy  life.  AloHt  pbvbiulogiiits  as  yet  adhere  to  the  view  of 
Benmrd,  and  believe  that  a  continual  conversiou  of  this  substance  iuto  sug^r 
is  gulng  on  in  the  liver,  and  that  a  quantity  of  uugur  i»  being  constantly 
poured  iuto  the  hepatic  veins  and  eiu-ried  ull  iutu  ihe  ciivutatiou.  Dr. 
Pavy,  on  the  other  Imud,  cunteiida  that  there  is  no  cuuvcn>ion  of  hepntio 
dexttine  iuto  tiugar  during  heullhy  life,  nor  any  continual  stream  of  eugar 
flowing  uito  the  circululiun  ;  aud  tliut  when  »uch  conversion  doe&  tAko 
plaov  it  ia  uu  abnormal  or  diseased  occurrence,  or  due  to  posi'in^irtem 
changes,  • 

In  culd-blooded  animals  the  view  of  Fary  ia  nnquestionably  the  correct 
one  1  havu  ix'iwatedly  tesited  tbe  puint  In  fi'ogs  and  oysters,  and  have 
never  succeeded  in  detecting  a  trace  of  sugar  in  tlie  Uver,  if  tho  organ  waa 
examined  iHsforo  the  jKJtiSjibility  of  any  pwU-vwrUtn  changes.  In  the  case 
of  the  oyster  the  experiment  is  a  very  easy  one.  A  fresh  oyster  is  cut  in 
half  with  a  pair  of  bcissors,  in  hucIl  a  way  that  one  half  bhall  drop  into  a 
capsule  uf  builiug  water  :  the  other  half  is  laid  uside  in  a  wurni  place. 
The  latter  verj'  speedily  becomes  abundantly  saccharine  ;  but  in  the  former 
the  ferment  has  bceu  rendered  inert  by  tho  heat,  audnotu|>article  uf  &ugiLr 
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Cfln  hA  detect«tl  in  it,  even  after  heimfr  long  kep4  in  a  wnrm  pUco.  Tha 
conflitioiin  in  llift  nystflr's  livur  nre  pn;ri8Hy  similar  (as  fnr  as  is  kiinvrnt  to 
thoAe  iu  fhu  livor  of  u  warui-Moodetl  miimal.  An  abiuiduice  of  uiijtoid 
matter  ftiid  tho  romuMit  tu>-exiitt  aiilc  l^y  iti>Ie  in  tho  or^i,  and  yet  uo  rt-ac> 
tiofn  takes  ]iliiee  betneen  theiu,  Aiid  uo  sugar  ia  produced,  «o  loug  im  th« 
hedlthy  statu  is  maiutaincd. 

A  «ituilar  experiment  is  more  difficult  in  ■warm-blooded  aniraala,  becAUM 
it  is  iini«»5ible  to  proceed  with  tb«  aaiue  celprity ;  yet  in  Dr.  Pa^-y's  hiuid.4 
the  rt%ulta  obtaiued  ucre  fully  coufirmntory  of  bia  dootriuo.  Bernard'^ 
^yoogenic  theory  resta  chictly  on  tlio  fact  tluit  in  ncwly^kUled  animjiU  tho 
blood  of  the  hvimtio  reius  has  been  fouud  sensibly  richer  in  sugar  than  that 
or  the  boiiy  generally.  Pavy  attributes  tliis  result  to  rapid  chiuigi-s  which 
take  plitcu  during  the  |>erforuiiLnce  uf  the  experiment.  He  has  varied  the 
]ir<x'Cv<liug  in  such  a  niaiuier  as  to  avoid  the«e  diisturbances.  He  ciitJte- 
t«riiLHl  the  right  heart  by  mtrmluciug  a  tube  a]un(j:  tho  jugular  vein.  In 
this  way.  if  the  auinml  remuinMl  quiescent,  the  blood  of  the  hepatic 
rfiinm  was  obtained  in  its  normal  state.  Hepatic  blood  so  obtained^  wa« 
foniHl  to  contain  only  those  minute  traces  of  nigar  which  exist  in  every  port 
of  the  circuUtiou. 

Dr.  Kobt-'ri  iU'Cuniud],*  in  an  adniirablu  scries  of  researches,  has  re* 
poatvd  and  rariud  the  exjK'nnieutJi  of  Puvy,  aud  obtained  results  which  do 
not  keein  to  udtuit  a  jwssibility  of  doubt,  tliat  amyloid  substance  is  not 
coDVert^'d  into  sugar  in  the  liver  during  healthy  life.  In  his  recent 
memoir  on  the  functions  of  the  Urcrt,  ^IcCounell  brings  forward  some 
Cacts  and  cousidcrntiomt  uf  great  weight  iu  sup^wrt  of  his  view^  that  the 
real  dtistiny  of  the  liver-dextrine  is  to  unite  with  nitrogen  (set  free  by  the 
dUasbituilfttion  of  (Ibrine  and  a  portion  of  Uie  albumen  of  the  portal  blootl) 
so  UA  to  constitute  a  new  prutuin  compound  resembling  casciu,  which  is 
being  constantly  punred  into  the  circulation  through  the  hejiatic  veins. 

Dr.  Pavy  appears  to  insist  too  absolutely  uu  the  absence  of  any  uuira- 
pcachftble  evidence  of  the  diuippcarance  of  sugar  introduced  into  the  blood, 
except  by  its  removal  through  tlie  kidneys.  It  has  been  fidiy  made  out 
that  sugar  and  dextrine  may  be  injected  continuously  into  the  blood  in 
Cfrtain  Kniall  quantities— thut  in,  so  much  that  the  percentage  of  tliem  in 
the  blood  nhall  never  riaobcynnd  0-2  orO'3— without  prodmiing  sucdiarine 
urine,  t  What  becomes  of  sugar  so  introduced  h  doubtfuL  It  may  not 
be  oxidiiced,  as  has  usFuoUy  been  believed,  into  carbonic  acid  and  water  ; 
perhaps  it  is  transfonnt-d  into  amyloid  subhtaneo  and  lodged  in  the 
liver.  That  it  dt8ap]»ear9,  somehow,  without  escaping  with  the  urine, 
cannot  admit  of  doubt.  Home  experiments  of  SchilT  appear  to  boar  deci> 
aively  on  tlus  point     Ho  iuducod   artihcial  diabetes  In  frogs  by  pone- 

*  See  ProceediD(n  of  the  Royal  Irish  Aeodemy,  Kelt.  13,  1860.  The  only 
experinienla  aufaTuumble  to  Vavy's  view,  as  ytt  published,  are  thoee  of 
Harlty  iHioceeding?!  of  ihe  Kojal  Society,  vol,  x.  p.  28i*).  Tbeae  are 
evidvutly  oot  of  suHicicot  weight  to  be  placed  in  ct>nipctitioa  with  the  laboriooa 
and  DUnmrous  experiments  of  E'avy  aud  McCuuncIl. 

t  ObMrvatjuo*  ou  tbo  Kuuctiuas  of  the  Liver,  by  R.  MoCuXinell,  M.D* 
Dabliu  and  Luudun,  IsQS. 

;  ScbiO;  1.  c  p.  134. 
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tuizv..:  "  --'-.na\  c<>nJ  ;  be  Uwo  luraXnred  |M>rti<ias  of  t^  fifvr,  aa  that 
the  •  :  luigar  into  the  circulation  wu  diminuhad  in  |iro{»>rtion 

to  Ltic  »i/>-  Ml  the  piece  of  lirer  iuuludcd  in  tbe  U^fntupe.  When  a  piec« 
tf\»A.\  to  atxtut  K  fifth  part  of  the  or^ui  «m  iueiu«iod  in  tlt^  tig»tur«, 
in^iu  wu  ttUi  f>oiu«iX  intu  the  cin:ui«Uuu,  InU  nU  in  ty^^ciaU  ^vAtUity  to 
product  ghjtia-itria, 

Artijcitil  tjlifonturin  and  diabftrt.  We  are  led  to  belier©  thetu  on  Ihft 
cridenoe  above  addui'«d,  ihiil  dthnugh  the  aniyluiil  matter  and  iu  fcrnu'Dt 
must  be  in  cloae  projciuiity  in  tlie  heftttic  iiMue,  tiu-y  do  not  come  into 
nctual  cuutaL-t  and  reuct  u|K>n  eai-b  other  duiiti;;  healthy  life  ;  but  ther 
may  be  hnnif^lit  into  ouujuuL-tiuu  under  a  variety  of  iinuatutal  conditions 
induced  by  diiieaJH*  nr  injury  ;  uiid  physiolopstt  arc  able  to  bring  about 
theae  ibnunnal  conditions  at  wilU  and  cuuse  »u^'ar  to  Bp{>ear  in  the  urine. 

Arti&cial  glycosuria  may  1)e  pniduccd  iji  various  ways,  namely,  by  cut- 
ting or  puncturing  divcriM.'  ports  of  the  nfr\'uus  ceutn.'A  nnd  certain  organic 
nerrea ;  by  ini{»eiUng  respiration;  nutting  animals  nnder  the  influence  of 
Ulfttlbvttch  and  tctuitizing  (lubstaricca ;  injecting;  actd  ftubstauces  into  the 
porUil  reiim;  and  tbnutiu;;  needlifs  mto  the  liver. 

Most,  if  nut  (ill,  of  tlicM!  injuries,  ditrcrent  aa  they  appear,  ict  fizially  ai 
Um  laroe  manner,  and  cuuku  diUtati<>n  uf  the  hc^uitic  bkx)d' vessels,  uid 
0oiUM>quent  byperiemia  of  tliv  or^an.  TIiir  dilatation  may  (conceivably)  be 
brought  about  in  two  ways  :  eitlier  by  an  iucr^»iae<l  action  of  the  lon^ta- 
diual  muscular  tibreB  (dilating'  uiuhcles)  of  the  smull  vtJttfleU* — this  would 
be  ux  active  congestion — or,  by  a  parulysiH  of  the  circular  fibres,  whereby 
the  vosscls  would  give  way  and  expand  before  the  propulsive  action  of  the 
heart 

The  oontroctlle  tissue  of  the  hepatic  vossela,  like  that  of  the  TaocaUr 
lystem  K^^nerally,  is  und'jr  the  coutrnl  uf  n  distinct  nerve-orran^'^mcnt, 
with  a  IochI  centre  in  itK  neighbourbitod  (probably  the  ca;Iiac  ganghunl  and 
upward  prolongations  by  the  sympuihotic  and  the  fipinol  cord  into  the 
cerebral  centres,  Tbe  fH.-|arRte  threads  of  this  communication  ure,  in  tbe 
lower  ]^art«  of  tlieir  course,  placed  widely  apui-t ;  but  they  approach  in  tbe 
■pinal  cord,  and  in  the  fluor  of  the  fuurlh  ventricle  arc  collected  into  a 
close  bundle  beloro  their  tinal  di^jwrsion  into  tbo  cerebral  hcmtsphores. 

An  irritation  applied  to  any  iiart  of  this  nen'oua  commiiniLntton  luay 
cause  tt>niiiornry  glycosuria  ;  and  in  tbo  Hoor  of  the  fourth  ventricle,  cvcu 
tlio  pmicture  of  a  needle,  11'  it  be  made  exactly  at  the  right  spot  ^midway 
between  tlic  origins  of  tbe  auditor)-  nerves),  is  suUiciont  Tbe  diihculty  oS 
exactly  hitting  this  spot  rvndcrd  the  ojwrAtion  fpomewhat  uncertain,  except 
on  oouditiou  of  injuring  the  burrounding  parts  extensively;  and  SohilT 
found  it  prefcrnble  to  ]iu8s  in  a  needle  und  destroy  tbe  whole  thickness  of 
the  cord  lit  the  point  of  uriwin  of  the  bmchial  nerves.  This  o[K:nition 
never  fails  to  pro<luce  tcmporarff  glycosurliv.  In  warm-blooded  aiiiinals  tbe 
urine  continuoa  sacchariuo  fur  a  few  houn. ;  in  frogs  about  four  dayo. 
ftchiff  gtvea  good  reasons  to  consider  that  glycosuria  so  produced  is  caused 
b;  to  active  congestion  of  the  liver. 

The  ptmianetU  diabetes,  with  which  practitioners  ore  familiar  in  tlie 


*  See  Schiff,  lee.  eit.  p.  02. 
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hnman  Biilijftct,  nppoars,  on  ihf  contrary,  tn  h*^  parnlylic  in  its  natiiro,  an4 
to  |j«  ilue  to  o  [m.s<five  cnngpstioii  nf  thti  liver  from  loss  of  contractility  in  tlm 
circrular  tibrea  of  the  hepatii:  v«mio1s.  Schiff  succ^wled  in  inducing,  in  rats,  a 
p*nnnnont  dinbct«a  which  may  be  looked  on  ns  the  true  counterpart  of  the 
•lioutuneuiis  disense  in  man.  This  woa  accomplished  by  operatinju[  on  tho 
apiiiHl  coTiX  at  n  lower  point.  He  passerl  a  strung  needle  into  the  spinal 
conl  ^with  the  len^tt  possible  injnry  to  the  aurronndin^  parts)  and  dfstroyod 
it,  opposite  the  second  doraal  vertebra.  Kata  operated  on  in  this  way,  lived, 
provid***!  their  temperatnro  was  nrtificiiiUy  snstained,  for  seventeen  and 
even  twenty  days,  and  continneil  diabetic  to  the  end.  Rabbita  sometimos 
outlireil  this  operation  nine  days,  and  continued  diabetic  to  t)|0  lost  day. 
Animals  higher  in  the  scale  tliau  rodents  do  not  anrvivo  thle  operation. 

Temporary  glycnsuria  has  also  been  induced  by  imiMTtting  re^pimtioii 
(P«TT);  by  jioisuuiuj^  writh  strychnia  and  woonili  ;  by  thrusting  needles 
into  the  liver  (Schilf);  by  chloroform  and  ether  inhalations  in  warm- 
bloo^Ieil  animals  ;  in  frogs,  by  t^Sng  tho  atferont  veins  of  the  kitbieya  so  as 
to  inercaj.e  the  flow  of  blood  through  the  livcr  (.Schiff) ;  by  ii^ecting  acids 
into  the  vi-lns. 

It  should  also  be  moationed  that  the  introdnction  of  large  qnautitiea  of 
(m^pir  nnd  8tnix*h  by  the  digestive  organs  occasions  glycosuria, — showing 
that  the  assimilating  power  uf  tlie  liver  over  tliese  aliments  is  not  unlim- 
ited. Inulme  (which  replaces  starch  in  the  compoaitre)  induces  alight  gly- 
Gosurim,  even  wheu  jmrtakeu  ul  in  couiimrativuly  suialJ  iiunutity  (ScltilT), 

Bearing  these  phyjiiological  data  in  mind,  wo  shall  not  lind  any  dilGcnlty 
in  explaining  the  circamstances  under  which  temporary  glycosuria  occurs 
ia  the  human  subject  in  counectiun  with  various  injuries  and  diseases  ; 
and  we  obtain  somo  dim  insight  into  the  true  pathology  of  clinical 
diabetes, 

It  n)ust  be  rcmembsrod,  in  searching  for  sngur  in  tb«  arine  of  persona 
who  present  tho  alleged  conditions  of  glycosuria,  that  the  search  will  Iw  in 
Tain  if  then  be  great  disturbance  of  the  general  eystoin,  and  especially  if 
there  be  ferer :  for  tho  amyloid  substance  speedily  disap^Kars  from  the 
liver  uuder  Uie^e  circumstances,  bikI  consequently  no  sngar  can  appear  in 
the  urine,  however  perfectly  all  the  other  conditions  for  its  oc^orrenQO 
Mist.  Tliis  ia  (ionbtiess  the  reasnri  of  the  uiuny  contradictory  results  of 
bed-side  uttservutions  on  tho  occurrence  of  saccharine  urtne.  1  htkVQ  ro< 
peatedly  examined  tlic  urine  of  jMitients  with  obstruction  in  the  chest 
(ewpbywina,  &c.)  in  whom  there  existed  great  faypenemia  of  the  liver, 
without  tiuding  sugar :  but  it  nearly  always  hajipcna  in  such  cuses  thai 
the  general  well-being  of  the  patient  is  deeply  affetted,  or,  that  there  is 
positive  pyrexia.  We  ought  to  fiud  saccharine  urine  most  conatuntly, 
af^er  pan>xysnm  of  whi>oping  cough  and  s^^isnimlic  asilima.  in  the  early 
stages  of  tetami*,  after  chloroform-inhalation  by  healthy  persons,  soon 
after  injuries  invulviug  tho  nervous  centres  or  the  liver,  and  in  apo- 
plectic seizures. 

Although  wr  appear  to  bo  spprnarliing  an  exact  knowledge  of  the  pa- 
tbog<*nctic  elements  of  glj'cosuria,  it  is  yet  manifestly  impossible,  in  llie 
present  state  of  science,  to  frame  a  comprehensive  and  clear  theory  of  dia- 
bet«a.     U  would  seem  highly  pruliable  that  diabetes  consists  proximately 
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in  sniiie  difitiirbnnco  of  tbo  destiny  and  fuuctiun  of  the  amyloid  mlistnuce 
of  the  liver.  Hut  tliis  disturltauw  umy  1«  duo  originally  lo  di&onsx  far 
•way  from  the  liver  itself,  iu  some  part  uf  tJiB  syinpHtliPtic  cbntii  which 
contruU  tluB  rauctioiL  Occjisioiiall)',  a«  in  tniuniutic  ca^a,  it  is  [HisKible 
to  place  the  fiugt^r  on  tho  primary  k'^i^JD  ;  but  in  the  immeuso  uiajurity  of 
eas«s  wo  are  left  iu  a  iica  of  conjecture.  Farther  nMwarobes,  con<Iuct4^1  in 
the  light  of  ]mat  and  future  physiological  diflcoveriea^  can  &lone  reduce 
thew  coujec'toros  to  order  and  ccrtaiatT. 


DIAGNOSIS  AND  PROGNOSIS. 


The  (liagtwsis  of  diiil>cte8  is  jjenemlly  a  very  simple  matter, 
when  uUeiitiou  is  once  directed  to  the  tirine — tho  existence  of 
sugar  in  the  urine,  and  diuresis,  being  the  only  points  to  be 
HBCertainod.  The  means  of  detect iD»  sugar  and  of  esti- 
mating it§  quantity  have  already  been  fully  conaidcrod.  (See 
p.  128.) 

Ciirc  must  be  taken,  however,  not  to  conclude  too  rashly  that 
this  fonuidable  dLsease  exists,  from  the  mere  tiiiding  of  a  little 
sugar  ill  the  urine.  It  has  just  been  shown  that  the  urine  be- 
comes temy*>ruriiy  saceliarinc  under  certain  conditions  quite 
apart  tVom  genuine  diabetes.  Before  the  existcuee  of  diabetes 
can  be  deduced,  it  must  be  ascertained  that  there  is  a  con- 
siderable quantity,  and  not  a  mere  trace,  of  sugar  in  tho  urine  ; 
secondly,  and  especially,  that  its  apyiearancc  is  not  temporary, 
but  persiatent ;  and  thirdly,  that  there  is  a  less  or  greater  in- 
crease in  the  volume  of  the  urine.  ] 

A  more  recondite  diagnosis  than  this,  is  at  present  rarely 
possible  :  but  it  is  to  be  hoptd,  tliat  the  time  is  not  very  far 
distant,  when  we  shall  be  able  to  indicate  the  seat  of  tlie  initial 
lesion  in  each  case,  and  to  refer  it  to  a  cephalic,  spinal,  sympa- 
thetic, hepatic  or  other  category,  as  the  symptoms  or  prcvioua 
history'  may  jwint  out. 

Pr(Hjnosi^. — The  general  jitognosis  is  highly  nnfavourable  s 
tlie  large  majority  of  the  cases  terminate  fatally.  A  not  incon- 
siderable number,  however,  recover  completely  ;  and  many 
more  attain  to  a  state  of  conditional  amelioration — that  is,  an 
amelioiatiou  which  is  conditional  on  the  observance  of  a  certain 
diet  and  regimi^n. 

The  sjHX'ial  prognosis  depends  on  a  variety  of  circumstanoes, 
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of  which  the  foUowing  are  the  more  important.  The  younger 
ibe  patient,  the  less  hope  of  ultimate  ix-cover)'.  All  the  cases 
mider  twenty,  which  1  have  seen,  have  eventually  suecumbed. 
In  j)ersons  advanced  in  years,  the  apixiorance  and  ])ersistcncc  of 
sugar  in  the  urine  is  a  far  less  serious  affair :  it  may  continue 
for  many  yours  in  oscilhitin};^  quantity  with  fair  preservation  of 
health.  It  is  a  curious  cii*cunirituuce  that  diabetes  in  corpulent 
persons  is  very  markedly  less  formidable  than  in  those  of  spare 
habit.  Saccharine  urine  without  diuresis  is  far  less  serious 
than  when  the  urine  is  abimdant.  deteris  jtarihusj  the  lunger 
the  disease  has  existed,  the  more  unfavourable  the  projL^otia  ; 
caieria  parihmy  also,  the  gix*ater  the  general  severity  of  the 
Bymfitoms,  the  less  is  the  hope  of  amendment.  The  as(*ertained 
cause  of  the  disease  also  affects  tlie  projrnosis.  Cases  which 
can  be  traced  to  mental  anxiety  and  traumatic  lesioms  apjiear 
to  l»e  somewhat  more  hopeful  than  those  for  wliich  no  tangible 
cause  can  be  assigned. 

The  presence  of  albumen  in  the  urine,  of  thoracic  or  in- 
testinal complications,  ai"e  fatal  aigus.  The  existence  of  i)er- 
maneut  amblyopia,  or  cataract,  is  a  verj'  unfavourable  indica- 
tion. Such  cases  giMierally  terminate  fatally  within  six  or 
twelve  months,  and,  so  far  as  is  now  known,  always  even- 
tually: that  is,  they  are  essentially  incurable  cases,  though 
some  of  them  sur^'ive  mimy  years. 

The  results  of  treatment  furnish  important  data  for  esti- 
mating the  gravity  of  the  prognosis.  A  very  favourable  cir- 
cumstance is  tlie  diKapi>earance  of  sugar  from  the  urine  when 
Bftcchiirinc  and  st-aivhy  matters  are  withdrawn  from  the  diet. 
Even  great  diminution  without  total  disappearance  of  sugar  is 
a  hofieful  sign.  On  the  other  hand,  the  persistence  of  sugar  in 
quantity  on  a  purely  animal  diet  is  a  sign  that  the  disease  is 
confirmed  and  far  adviinccd.  A  moist,  perspirable  skin,  a  fair 
apjK'tite,  a  stationary  condition,  are  all  fiivonrable  signs. 

It  must  be  remembered,  that  when,  by  treatment,  the  diseaee 
has  bc<'n  brought  apparently  to  a  stand-still,  a  diabetic  patient 
still  holds  his  life  by  a  very  frail  tenure.  To  use  the  expres- 
sion of  Dr.  Prout,  jjersons  with  confirmed  diabetes,  though 
apparently  in  fair  health,  exist  as  it  were  on  the  brink  of  a 
precipice.    A  Uttle  undue  exposure  to  wet  or  cold,  an  imusual 
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bodily  exertion — trifles  to  the  liealtliy — mny  excite  influmma- 
tory  Domplicjitions  which  prove  rapidly  fatal. 


TREATSrEXT. 

Tlic  snat  and  natnre  of  the  primary  lesion  is,  as  we  have  seen, 
neai'Iy  always  concealed  ;  and  we  know  almost  nothing?  of  what 
may  Iw?  called  a  radical  treatment  of  diabetes.  But  l!ie  more 
prominent  symptoms — thirst,  inordinate  appetite,  emaciation, 
and  the  copious  diuresis,  are  unqucfitionably  dependent,  in 
great  part,  on  the  accumulation  of  sugar  in  the  blood,  and  the 
imperious  necessity  lor  its  removal.  A  clear  inrlication  for 
treatment,  therefore,  is  to  diminish  this  accnmnlation.  In  our 
ignorance  of  any  direct  means  of  checking  tlie  formation  of 
BUgar  in  the  body,  we  resort  to  the  indirect  method  of  with- 
drawing sug:nr  and  amylaceous  substances  (which  are  easily 
converted  into  sugar  in  the  prhmt  viiv)  from  the  dietary.  We 
endeavour  further  to  combat  any  existing  disorders  of  the  skin, 
stomach,  bowels  and  other  internal  organs,  and  to  allay  certain 
troublesome  symptoms  which  aiise  in  the  course  of  the  disease. 
By  menus  of  a  regulated  diet,  clothing,  and  habits  of  life,  in- 
Tulnable  help  can  be  rendered  to  diabetic  patients :  sometimes  so 
as  to  open  the  way  to  perfect  recoveiy  :  often,  nay  generally, 
60  as  to  relieve  sulfering  and  prolong  life. 

Diet — The  plan  to  be  [mrsued  is  to  withdraw  as  completely 
as  possible,  but  not  too  suddenly,  all  saccharine  and  amylaceous 
articles — the  chief  of  which  are  bread  and  potatoes — from  the 
diet,  and  to  re]>Iace  tlium  by  apjtropriatc  substitutes  from  the 
vegetable  kingdom,  and  by  animal  food. 

It  is  well  known  that  human  life  can  be  sustained  in  perfect 
vigour  on  a  purely  animal  diet.  The  inhabitants  of  the  arctic 
regions  subsist  exclusively  on  the  flesh  and  blubber  of  seals, 
fisli,  and  such  produce  of  the  chase  as  the  climate  aflbrds.  The 
fur-huuters  of  British  America  exist  for  many  successivo 
months,  leading  a  life  of  great  muscular  activity,  on  a  fleah 
diet  alone.  But  in  our  more  settled  communities  the  use  of 
bread  and  potatoes  is  almost  a  secxmd  nature,  and  fleprivation 
of  them  is,  to  the  great  majority  of  individuals,  an  almost  un- 
endurable hardship.    To  obviate  this  difficulty  several  substi- 
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tntcs  for  bread  have  been  contrived  which  are  of  very  great 
vnlue  in  the  rnami^'einent  of  diabetes. 

In  the  choice  of  substances  from  the  onimal  kingdom,  the 
only  doubtful  or  forbidden  articles  are  milk,  honey,  and  liver. 
Rutchers  meat,  chec&c,  butter,  fat  and  oil,  ixiultry,  gume,  c^gs, 
finh,  may  be  used  fi*eely  in  any  form.  Brotlis,  souf)s,  and  jellies 
(prcpaa^l  without  meal  or  sn^r)  are  also  permissible  ad  libi' 
turn.  Milk,  which  contains  considerable  proportions  of  a  sao 
chariue  subKtaiicc,  should  aa  far  as  potibible,  be  repliu'ed  by 
creflm.  Milk  however  is  ranch  less  deleterious  to  diabetic 
patients  tlian  might  have  boon  snpposetl.  In  a  girl  witli  con- 
firmed diabetes  1  made  the  following  trial  of  the  effect  of  milk. 
For  four  weeks  sIjc  waj*  fed  on  animal  flesh  and  bran  cakes  ; 
during  the  succeeding  four  weeks  three  pints  of  milk  daily 
WL-re  abided  to  ibis  diet ;  and  for  three  weeks  subsequently,  the 
milk  was  withdrawn.  The  amicxed  table  shows  the  exact  re- 
sults of  the  treatment. 


Avenif:*  daily 

quantity  of 

urine. 

Average  quantity 

of  8U)(ar 

daily  excreted. 

IncrrARC  of 

wcigliL 

Unit   diet,     Hnd    bmn  j 
c»kej;  for  four  weeks  j 

55  oz. 

897  grains 

6  lbs. 

Mv«t  diet,  Itrun  cakes,  ] 
uhI     ilirof    pinla    off- 
milk  ;  fur  four  weeks  ) 

4Do2. 

1260gnuiii. 

£lbft. 

Mont  diet,  pliitcn  bread, 
unit     cublvigi!  ;      lor 
ttireo  wvcktf       .        .  J 

Ugc. 

1020  graina. 

7IU. 

The  patient  continued  to  gain  weight  and  to  irappoTe  in  her 
general  condition  under  the  use  of  milk,  although  the  density 
of  the  urine  and  the  cxerction  of  sngnr  somewhat  iuereased. 
A  limited  supply  of  milk  may  therefore  Im;  allowed. 

Liver,  as  found  in  the  bntclier's  shops,  contains  u  oonsidernble 
qnauiity  of  suij'ar ;  it  also  contains  amyloid  fcubstaucc,  which 
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is  chan^^od  into  sugar  by  tho  saliTn^  nod  puncrcatic  jnioe.  Liver 
ifl  therefore  to  be  avoided  by  diabetic  patients.  The  cilible 
moUuskB — ovHt^rs,  cockles,  mussels,  etc. — are  also  iinytroper,  on 
account  of  tho  largo  quantity  of  amyloid  substance  contained  in 
their  enormons  livers.  For  the  same  reason,  the  "  pudding"  of 
crabs  and  lobsters  is  objectionable. 

The  prohibited  articles  among  vegetables  are  much  more 
numerous  and  imj^ortant,  and  the  substitutes  less  perfect  and 
more  difficult  to  tind. 

The  oldcflt.  substitute  for  bread  is  the  "  bran  cake."  The 
husk  or  bran  of  wheat  consists  of  lignin  and  an  albnminoid 
substance,  and  is  quite  devoid  of  starch.  When  this  is  woslied 
and  ground  it  may  bo  made  up  into  a  rude  imitation  of  bread 
with  butter  and  eggs,  and  constitutes  a  valuable  addition  to 
the  diet  of  a  diabetic  patient.* 

*  The  best  fonnnU  for  bran  cakea  ia  tfad  foltoving,  mpplied  b;  Dr. 
Camplin  :— 

*^  Formula  fur  Bran  Cahes. — Take  &  Bufficient  qaflntitj  f»ay  a  quart)  of 
wheat  bran,  boil  it  in  two  succeftsive  walers  for  a  quarter  of  an  hour,  each 
time  straining  it  throagh  a  »ieve,  then  wash  it  well  with  cold  water  (on  tbe 
Aiere),  antil  the  water  mns  oS*  ptrfectiy  clear ;  nqtipcze  tbe  bran  in  a  cloth  as 
dij  as  7on  can,  then  spread  it  tbinlj  on  a  dish,  and  place  it  in  a  &low  oven  ;  if 
put  in  at  nighl  let  it  remnin  until  the  morning,  wlwn,  if  pi^rftictlj  dry  sod 
erisp,  it  will  lie  til  for  grinding.  Tho  bmn  thus  propnred  must  be  groond  in 
a  fine  mill  and  sifteil  tbrouKb  n  wirv  aL>:v«  uf  such  fineness  as  to  rtNinire  tb« 
nse  of  n  brush  t^'  pa«s  it  tbrnugh  ;  tliat  which  nrnjains  in  tho  sieve  mast  bft 
ground  again  until  it  becomes  quite  )K>ft  and  6  tie.  Take  uf  this  bran  powder 
S  OS.  (some  pati*  nts  n»e  4  oe.  ),  tbe  other  ingredicntaas  follrtws,  three  new-laid 
r/gs,  1^  oz.  (or  2  ox.  if  desireil)  of  butter,  and  about  half  a  pint  of  milk,  mix 
the  egg*  with  a  little  of  the  milk,  and  warm  the  butter  with  the  utber  portion  ; 
then  <iir  the  whxle  well  together,  nddinz  a  little  nutmeg  and  ginger,  ur  any 
other  agreeable  spiee.  Unke  in  small  tins  (pntiipaus>,  whiclt  luutit  be  well 
battered,  in  a  latber  quick  orcn  for  about  half  an  hour.  The  cakes,  when 
b«k«d«  sbonUl  be  a  little  thicker  than  a  eaptitiu*a  biscuit ;  they  may  l>e  cntea 
with  meat  or  chcefle  for  breakfast,  dinner,  and  snppcr ;  at  tea  they  require 
rather  a  free  allowanco  of  batter,  or  nay  be  eaten  wiUi  curd  or  auy  uf  tbo 
•oil  cheeses. 

It  is  impoitant  that  the  above  directions  as  to  wtMhing  and  drying  the  bru 
should  l)c  cxnctly  fnlIowe<),  in  order  that  it  may  be  freed  from  »tar<-b,  and 
rendered  more  friable.  Mr.  While,  nf  Holboni,  who  made  my  null,  tiud  was 
Bubbequetitly  employed  by  others,  atteiuptet)  to  Krlnd  tlie  bran  for  them,  and 
failed,  from  not  washing  and  drying  tbe  l>mn,  which,  in  its  coiumnu  state,  ia 
soft,  and  aMt  ea»ily  reducible  to  tine  powder.  In  some  wntforjs  nf  the  year, 
or  if  the  cake  has  not  (leen  well  prepared,  it  chiugea  more  rapidly  thin  is 
enDTenicni,  This  may  be  preventeil  by  placing  the  cake  befori!  tbe  fire  for 
fire  or  ten  minutes  every  day.* '—(Camplin  on  biaV-tes — Aiipcodix).  Tbef>e 
cakes  tnay  be  Imd  from  Blatcblcy,  3G2,  C'xfonl  Street,  London.  The  miUs  for 
griudiug  tbe  brau  are  made  by  (iailgp,  111^,  Cbeaiuide. 
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Another  important  Bnbfititutc  is  Bouchardat*s  "  gluten  bread/' 
This  is  prepared  by  washing  out  the  starch  fVom  wlieaten  flour, 
and  working  up  the  remaining  ghiten  into  loaves  and  cakes. 
This  breiid  is  manufactiU'eJ  on  a  hu-gc  scale  in  France,  with 
tho  aid'of  powerful  machinery  for  inflating  the  dough  with 
compressed  air,  or  carbonic  acid  gas.  It  forms  a  light  and 
elegant,  and  liy  no  means  un|^iatftble  bread.  Gluten  is  also 
ground  duwn  into  a  meal  and  may  be  used  for  thickening  broths 
and  making  pnddinga."  These  preparations  are  not  quite  free 
from  sturch ;  all  the  samples  examined  by  me  showed  on  intense 
blue  coloration  with  iodine. 

Dr.  Pary-  has  recently  introduced  rnsks  and  biscnits  prepared 
from  the  starchless  meal  of  the  sweet  almond-f  These  are  more 
expensive  than  tho  foregoing  :  but  1  have  found  that  patients 
relished  them  as  a  change. 

None  of  tliesc  substitutes  are  as  palatable  as  ordinary 
bread :  but  they  are  of  great  service ;  and  may  l>c  used 
one  oiler  the  other,  as  tlie  patient's  inclination  may  direct, 
WTicn  none  of  these  can  be  hail,  or  when  the  patient  reftisea 
all  three,  as  is  sometimes  the  case,  recourse  may  be  had  to 
"torretied"  bread.  Thin  slices  of  ordinary  bread  are  toasted 
before  the  fire  until  they  ai'e  deeply  and  thoroughly  browned 
— almost  blackened.  The  starch  and  gluten  arc  in  great  part 
destroyed  by  the  boat,  but  the  hungering  diabetic  relishes 
greatly  the  cliarred  a-nuumts  when  wcll-buttured  and  eaten  with 
other  urticles. 

Rice,  tfljiiocn,  sugo,  semola,  maccaroni,  and  rermicelli  all 
contain  great  nhundnnce  of  starch,  and  arc  therefore  inadmis- 
sible. Apples,  pearsj  gooseberries,  currants,  plums,  oranges, 
and  all  sweet  fruits,  ai*e  likewise  pernicious  from  the  quantity 
of  sugar  which  they  contain. 

In  place  of  pjtatoes,  turnips,  carrotn,  parftnips,  beans,  and 
peas — all  of  wliich  contain  stai*ch  or  sugui* — feubfetituics  nmy 


•  Gintf'n  breat)  and  ntlicr  glaten  preparatiniiB  mft<Ie  after  n<->acl)ArdAt*g 
formala,  tire  vupplU-d  by  Van  Ablnilt  &.  Co.,  UuHfnrtl  iJuiiiliti^'K,  Kooobureh 
Street,  JU^adon.  T\\«y  mny  iilso  i>e  b&il  of  Jewabury  Aud  Bruwu,  Al&rket 
8lr<?et,  Mnbclie«tcr. 

t  Almond  rtuki  and  biscuits  are  supplied  b/  Hill,  Biahopigate  Street, 
Lontlon. 
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be  found  in  green  vegetables— cabbage,  endive,  Bpinaclj,  liroccoli, 
Brussels  sprouU,  lettuce,  spring  ouions,  H'atcr-cress,  moistiird 
and  [garden  cress,  and  cflorj*. 

There  doen  not  Beem  to  be  any  real  advantage  in  forcibly 
curtailing,  Iteyond  a  moderate  degree,  the  fluids  taken  by 
diabetic  patieuts.  The  volume  of  tlic  nrincandthuseiwrntion  of 
sugar  may  lie  temporarily  reduced  by  this  means,  but  the  general 
distress  increases,  owing  to  the  more  intense  inipn-gnation  of 
the  blood  with  sugar.  Prout  recommends  that  all  fluids  be 
given  in  a  tepid  state,  as  they  thus  allay  the  craving  for  liquids 
more  effectually  than  when  taken  cold. 

lu  the  way  of  beverages,  tea  and  coffee  (without  gugai*)may 
be  used.  Pure  glycerine  (Price's)  may  be  freely  employed  a&  a 
HweetencT  instead  of  sugar.  Chocolate  made  witli  gluten  meal, 
and  Boda  water,  may  also  he  used,  Tlie  free  «Be  of  wine  and 
spirits  which  is  esjiecially  recommended  by  Bouchardat  as  a 
part  of  tho  diabetic  regimen,  is  of  more  than  doubrful  pro- 
priety. Exact  observations  do  not  sup[>ort  Bouchordat's  views, 
which  are  based  on  theoretical  groimds.  Griesinger  found  that 
the  use  of  red  wine,  to  tlie  extent  of  a  bottle  and  a-half  or 
two  bottles  per  day,  strengthened  with  two  ounces  of  rectified 
spirit,  increased  considerably  Iw^th  the  qxiantity  of  nrine  and 
the  excretion  of  sugar.  In  a  second  observation  by  the  siune 
author,  the  use  of  alcoholic  di'inks  caused,  in  addition  to  the 
above  effects,  a  copious  difli>horcsi3  of  saccharine  sweat.  The 
observations  of  Garrod,  Camplin,  Rosenstein,  Sicmssen,  and 
Heller,  are  also  unfavourable  to  the  free  use  of  beer,  wine, 
and  spirits.  They  should  therefore  be  used  sparingly.  The 
licst  ore  those  which  arc  most  fi*ee  from  sugar,  namely,  dry 
slierry,  claret,  bitter  ale,  brandy,  and  whiskey.  Those  to  be 
avoided  are  port,  sweet  and  ellervesccnt  wines,  sweet  ales, 
porter,  rnm,  and  gin. 

Ti>c  use  of  acid  drinks,  and  especially  dilute  phosphoric  acid, 
has  been  highly  sjwken  of  in  some  quarters.  Griesinger  reports 
unfavourably  of  their  effects.  He  pushed  dilute  jiliopphoric 
acid  to  the  extent  of  an  ounce  daily.  At  first,  and  under  the 
smaller  dose.s,  the  patient  seemed  to  do  very  well ;  but  after 
ten  days,  and  with  the  full  quantity,  the  volume  of  the  urine 
and  the  proj>ortion  of  sugar  slightly  increased,  and  the  general 
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State  of  the  patient  grew  worse.  I  have  frequently  employed 
l)itnrlrute  of  jK-ttaiih  water  for  the  jnu^wse  of  allaying  Uiirst^ 
with  good  cffix:t, 

Tiiu  putit'Ut  should  be  clad  from  head  to  foot  in  flannel,  in 
order  to  encourage  the  action  of  the  skin,  and  defend  t  he  patient 
from  the  chilly  senaationa  so  common  in  this  com[»Uiint.  A 
wnmi  bath  once  or  twice  a  week  is  alHo  very  grateful  to  the  pa- 
tient, and  abates  the  harsh,  and  condition  of  the  skin. 

The  results  obtained  from  the  dietetic  treatment,  differ  a  good 
deal  according  to  the  intensity  of  the  disease,  and  the  length  of 
time  it  has  existed.  The  following  records  illustrate  the  varj'ing 
degrees  of  amendment  which  may  be  anticipated  in  confirmed 
caaeti.  In  the  first  two  cases  the  patients  were  permimently 
cured.  The  thix'd  and  fourth  casus  were  invetemte,  and, 
strictly  speakings  incuj'al>l(:  ;  in  the.Kc  tlie  (juantity  of  the  urine 
was  restored  (temporarily  at  least)  almost  to  its  natural  limits, 
and  the  patients  gained  flesh  and  strength  in  a  very  remarkable 
degree :  sugar,  however,  still  persisted  in  the  urine,  and  any 
deviation  from  the  prescribed  regimen  was  sufficient  to  re- 
awaken the  diabetic  symptoms  in  Inll  intensity.  In  the  fifth 
case,  not  mucli  moi*e  than  a  temixjrary  arrest  of  the  downwai'd 
course  was  attained,  and  this  was  gj^eedily  followed  by  a  ro- 
sumption  of  tiie  untowurd  march  to  a  fatal  teruiinaliou. 

Case  I. — C.  R.,  tci.  39,  ofacorpoloiitliabit,  came  under  my  cai«  in  Oct., 
]8til.  Tim  unuo  amounted  to  cij^ht  pinta  a  diiy ;  specific  gravity,  lf^40  ;  it 
contained  a  Urge  ipiiLBtlty  of  »ii;L!ar.  Ho  had  lost  much  weif;)it,  hut  w.-u 
still  iu  full  Ui'sh.  TUe  ordiuAry  syuifitums  uf  diahc-tcs  were  prfwiit  iu 
modernto  intensity.  C.  K.  h«d  bwii  dys]Mplic  for  uliout  fourtcfn  years, 
though  his  hahttA  had  been,  in  yvcry  respect,  temperate.  He  uuderwont 
the  opetTilioit  of  lithotomy  when  u  chUd,  For  the  hut  two  years,  hu  lutd 
perceived,  tliat  he  fp^ualiy  lost  llesh,  hud  au  unumtal  thirst,  and  hvquent 
dcsiro  tu  |>UB»  water.  Ouriii)^  this  jteriod,  he  had  to  get  up  three  or  fuur 
times  each  ui;^ht  tu  empty  the  hhuhlt-r.  Latterly  the  anUea  had  1>v^uu  to 
WflL  ^[offt  of  the  teeth  were  inuious,  and  the  guuu  loose  >uid  t^t'^ugy. 
For  two  month*  the  patient  wua  treated  u  au  otit-juttieut  of  the  Royal  In- 
tirmary.  nud  enjoined  to  arotd  aaocharine  autl  umylaeeoua  artiuleft  uf  food. 
It  Wiu  found  that  tlie  treatment  waa  carried  out  very  iuefficitntly  ;  ho  was 
therefore  admitted  aa  an  in-tmtieut  on  Dee.  4,  18fil. 

For  a  week,  he  waa  aUindoued  to  the  ordinary  mixed  diet  of  the  hoitpitaL 
Duririir  this  week  he  vuitled  daily  on  an  avenge  JflO  ounces  of  urine  :  spe- 
cific gravity,  U*'S5 — 104u  ;  mean  daily  excretion  uf  Kupir,  56So  gmins.  He 
WM  then  put  on  a  diet  u(  auiiuHi  suUtauc^  witii  cahbogo  oud  hraii  aikoa. 
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lu  tho  week  saccceding  the  chAnge  of  diet,  the  meftn  4iii1y  disch&rjre  of 
urino  fell  to  00  ounces:  »p«ific  gravity.  1022—1026.  The  gugar  fell  on 
the  third  day  to  ISi  grains,  on  the  fourth  to  110  grains,  and  at  the  end  of 
tlie  week  to  43  graiuh.  In  the  si^coud  week  thf  urine  fell  to  itA  niitural 
Tolaiue  and  density,  and  the  xngar  was  reduced  to  a  mere  traoe.  This 
tnce  iwniated  for  six  weekti,  when  it  saildL-nly  dianppenred.  The  patient 
gaiae<l  weight  at  the  rale  of  thrve  ]K)un<l*4  u  we«k.  He  was  then  made 
an  out-(jatieut,  and  directed  to  continue  the  restricted  diet. 

A  trace  of  sugar  r««])peured  and  diupixjared.'from  time  to  time,  for  several 
mouths,  but  ceuaed  altogether  in  abuut  eight  months.  Ho  gritduollv  re- 
Sttmf*(l  the  moderate  use  of  onlinary  breiut,  and  came  to  show  himaelf  at 
ijitervab.  I  saw  him  lust  in  February,  1866.  The  urine  wa»s  found  |»er- 
fectly  free  fmm  sugar,  aud  the  general  health  aud  embou|K>iut  w«n»  com* 
plet«)y  restored. 

Cass  II. — T,  H.,  a  very  stout,  florid -complex  ioned  man,  S4  years 
of  age,  who  weighed,  when  in  liealth,  over  .sixteen  stone,  ciunu  under 
my  care  Sep.  19,  1S64.  Ho  stutcd  that  in  the  previons  July,  when  tho 
weather  wiis  very  sultry,  he  iiersplix-d  very  freely,  oud  drunk  Urge  qoon- 
tities  of  cold  effervescing  beverage's. 

From  this  period,  anolcnt  tliirst  and  frequent  dosire  to  void  Ui)^  qnaii* 
titles  of  urine,  tormeuted  iiim.  He  lost  weight  to  the  extent  of  iiboal  40lb.; 
he  was  voraciously  hungry,  and  his  etrength  gradunlly  declined, 

Mliou  first  Mou  by  me,  tho  daily  discharge  of  nrine  amounted  to  eigUt 
pintft:  apeciflo  gravity,  104S;  sugar,  7640  graiiis  per  day.  The  genenl 
symptoms  wero  mild.  The  tongue  and  skin  were  moist,  the  toeth  sound, 
the  gums  only  slightly  spongy,  lie  compkined  of  incfiesant  thirst,  iuurdi- 
DHti'  a])|tctite,  pain  in  the  back,  and  feobluness. 

He  was  put  on  a  restricted  diet  on  Sep.  22,  ojid  observed  tho  direcdont 
^ven  to  him  with  the  most  proisoworthy  strictnefls.  He  wua  allowed 
bran  cakes,  butter,  fresh  meat,  eggs,  cabluigo,  tea  and  coffe«  nrMt- 
tneA  with  glycerine,  ad  libituvi.  Ho  was  cut  off  from  ]>otatueA  at  udc«, 
and  after  two  days,  likowiM  from  ordinary  bread,  and  linnted  entirdy  to 
thu  srticK-a  above  cnnmemtcd.  A  warm  both  was  adiuinistered  eveiy 
evening,  and  a  pill  contninlng  half  a  grain  of  opium  aud  one  grain  of  sul- 
phate nf  iron  was  given  thrive  times  a  day. 

On  the  third  duy  great  impr<.>vemont  had  taken  place.  The  urine  wai 
reduced  to  £0  ounces :  specific  gravity,  1028  ;  sugar,  210  grains. 

For  two  days  the  patient's  condition  remained  in  every  respect  station- 
ary ;  but  on  Sep.  2Sth  ho  did  not  f(.>el  so  well.  The  urine  had  fallen  to  20 
onuces,  aud  the  sugar  to  a  very  small  qiuuitity ;  the  j)ulae  was  &S,  tongna 
furred,  aud  a  dcgrcii  of  ]tyrexia  prevailed.  He  sweattnl  profusely  after  tho 
baths  ;  and  some  huimorrhoids  to  wliich  he  was  sut^ect,  became  very  pain* 
ful^  the  bowels  being  coutlucd. 

This  disiurbnnoe  was  attributed  partly  to  the  somewhat  too  sudden  re- 
volution in  tho  diet,  and  partly  to  tho  canatijMiting  effects  oft)ie  pills. 

On  Sep.  20,  tho  pilk  vein  withdmwn,  the  baths  were  administered 
every  other  evening,  instead  of  tlnily,  a  little  onlinary  bread  was  allowed,  ■ 
doM  of  castor  oil  admiuistered,  and  tho  patleut  directed  to  koep  his  bed. 
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In  a  few  Atiyn  this  diVturltance  stilifliilcd^  And  the  restn'ated  diet  vu 
Bf^ain  rifi^cUy  tuforced.  l^apid  amciidnient  set  in  ;  the  urine  rettinied  to 
its  natural  ijtiiLtitity  and  donr^ity  ;  tlie  KUgsr  gradually  diminiahrdi  and  on 
Oct.  17,  it  hnd  mtiroly  disBpiwarwl  from  the  urino. 

The  rcitrii-'tod  diet  was  adhered  to  for  nnoihcr  fortnight,  and  then  a 
gradual  return  to  the  uao  of  ordinary  hread  vtist  ]>«nnittfd,  tha  urino 
being  carefully  examined  for  sugar  from  time  tu  time,  but  nunc  found. 

At  the  beginning  of  l86fi,  the  bran  cakes  were  discontinued  ;  ordinary 
bread  was  allowed  freely,  and  a  small  i>ortion  of  pnlatoes.  At  the  end  of 
January,  oil  restrictions  on  the  diet  were  witlidmwn.  The  patie.nt  had 
now  rearhcKl  ulinost  liia  onginnl  weight  of  10  stono,  tind  felt  hiinaelf  ia 
every  resi-ect  perfectly  well.  He  was  lost  Been  on  July  'JS,  1366.  The 
urine  was  found  perfectly  free  from  sugar. 

In  the  first  of  these  instances,  a  confirmed  but  mild  case  of 
diabetes,  of  two  years'  Btaniling,  -waa  perfectly  and  permanently 
cured  by  the  dietetic  treatment  in  about  eight  months.  In  the 
Bocond  instance,  diabetes  of  throe  months'  standing  waa  com- 
pletely cured  in  less  than  a  month.  Recoveries  so  complete  as 
these  are,  unfortunately,  rare.  The  two  following  are  examples 
of  the  comhimial  amelioration,  which  may  be  commonly  at- 
tained, even  in  severe. cases  : — 


Case  lU.— E.  H.,  awell-gro^rn  girj  of  16,  a  factory  hand,  hod  be«l 
diabetic  fur  tliree  years.  She  wax  admitted  into  the  Moucheatcr  Inftr- 
mary,  March  20,  1860, 

The  diseojti'  wa»  uucom pi i rated,  and  exhibited  in  great  severity  the  outward 
iSgOB  of  diahcteft  in  an  advanced  stage.  There  waa  n  harah,  dry  akin  ;  a 
tongue  like  a  pieee  of  bruilcd  ham,  und  deeply  furrowed  ;  alidominal  pains, 
oonstant  druwaineaa,  cuusuming  thirst,  gross  appetite,  dry  acurfy  akin,  and 
great  emticiiitiun. 

For  a  t'jitni);ht  after  admission,  she  was  put  on  the  common  diet  of  the 
hos])ital,  wliich  includes  a  liberal  allowance  of  meat,  potatoes,  and  bread. 
The  fit^ite  of  the  urino,  during  the  lost  six  days  of  thte  fortnight,  was  a« 
follows  : — Mean  daily  discharge,  210  ounces  ;  mean  doily  excretion  of 
augiu-,  10,400  gmius  ;  average  density,  1042.     Her  weight  was  SOlhs. 

The  diet  was  then  changed.  Milk  and  all  vegetable  compounds  were 
withdrawn  ;  instca*!,  she  was  allowed  un  uidimited  supplj'  of  e^o^s,  fresh 
meat,  and  beef-tea.  The  putieut  did  not,  however,  observe  my  directions 
strictly,  but  obtained,  and  siin^ptitiously  consumed,  certain  4uautiticB  of 
orangejs  sugur,  and  treacle-toffy.  K eve rtlie less,  a  remarkable  improve- 
ment in  her  condition  took  place.  At  the  end  of  eleven  dnys,  the  mean 
results  since  the  change  of  diet  wore  : — Daily  dinchai^u  of  urine,  70  ounces; 
sugar,  ISCO  grains;  average  dt-nsity,  1034.  Wei^'lit,  81  U»s,  The  general 
health  was  also  much  ameliorated  ;  tho  skin  wua  softer,  the  tongue  lesi 
fiery,  the  thirst  and  apiK-tite  allied. 

On  April  'Halt  bran  cukes  were  added  to  the  ouimal  diet,  and  greatly 
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TBllahed  by  the  pfttient  From  this  date  to  Stoy  Iflth— a  period  of  2« 
d»ya — no  furtluT  chmigo  was  made.  The  resulu  are  shown  in  the  foUowinjc 
table.  I  haru  iliviik'd  (he  period  into  wctikSf  for  tho  porpoao  of  Juployiiig 
thv  gnduftl  progrc&D :~~ 


First  week 

Awra^datlr 

qiutnnty  of 

urine. 

ouuco*. 

51 

Rumwoi 

deUslty. 

1025— 10S3 

Bugw 
each  day. 

1160 

Welgfit. 
81 

SmoiuI  week 

67 

1021—1031 

»70 

84 

Third  week 

fil 

1022-1035 

870 

85 

Fourth  week 

40 

1010-1036 

6I>0 

86 

Entire-  [leriod 

55 

101&-103fi 

8»7 

Witli  this  increase  of  weight,  her  genoTnl  condition  had  improved ;  the 
toDgno  hnd  bccumo  pnlu  and  moiat,  but  it  wits  still  max*l>^^  on  the  surfcoev 
and  onnaturHlly  siuutrtli. 

On  the  IGth  of  May,  milk  was  added  to  the  proviotw  diet :  tho  results 
are  given  in  u  prvcuUiug  piigu  (aee  jMigu  189^.  Ou  Jiuiu  12th,  milk  was  again 
withdriwn,  and  gluten  bread  suWtituted  for  bran  cakes.  Cabbage  mu 
also  nllowed  with  dinner.  Tho  Qow  of  urine  on  this  diet  averaged  41  oz., 
and  the  sugar  1020  grnintj  per  dny,  llio  body-weight  went  on  incrcvmg 
Xo  OSlbe.  Her  gfiiv*ml  cuitdition  wiis  now,  at  the  end  of  eU'vcn  wocks  of 
treatment,  Buoii,  that  an  nDprMfcasiouol  piTson  would  have  prouounccd  her 
cnrcd.  Tho  outward  tsignu  of  diubet«s  had  disiippeiirt'd  :  tho  skin  was 
restored  to  its  niitund  softness ;  tho  thirst  uud  nppetite  were  no  longer 
inordinate ;  tho  Mow  of  urine  was  reduced  within  the  normal  compass. 
Tho  jMitient  had  gained  18  lbs.  in  weight ;  she  slept  aoondly,  had  neither 
pHin  nor  »eho  ;  her  strength  was  so  far  rx^stored,  that  she  was  able  lu^tivt-ty 
to  assist  the  nurses  in  tlie  work  of  the  wiii-ds.  She  came  from  a  distant 
town,  and  Iter  histoid  after  Icaring  the  iuiimuiry  is  unknown  to  uio. 

Casz  IV. — W.  A.,  a  factory  hand,  wt.  80,  was  admitted  ns  on  out-patient, 
October  12,  1859.  He  presented  tho  usual  ap]>earanco  of  dial>etea  in  full 
career.  The  diAcuAe  was  unconiplicaled,  and  had  existed  about  a  year. 
The  quantity  of  uriue  varied  from  lU  to  15  pints  daily,  and  its  density 
averaged  1044.  The  patient  was  directed  to  obserre  a  restricted  diet ;  and 
a  pill  containing  a  grain  of  opium,  with  a  quarter  of  a  grain  of  sulphate  of 
iroii,  and  Imlf  a  grniu  of  ipiiniue,  was  orrlerod  three  times  a  day.  This 
treatment  was  continued — tho  doses  of  o]iium  being  gradually  iocreosed 
— for  seviru  months.  A  marked  improvement  took  place  ;  the  diabetic  symp- 
toms aliated  eousiderably  ;  tlie  tongue  became  moist ;  tlie  uriuo  fell  to  five 
and  six  pints  daily,  with  a  specitic  g^a^^ty  of  1040.  The  sugar  averaged 
4400  grains.  He  gained  slreugth  and  some  weight,  and  was  able  to 
resume  his  occupation  for  a  time.  As  liis  condition  appeared  stationnry, 
he  was  mnde  an  in-]Mitient  on  May  8th,  1860.  <  ^n  his  admisauon.  all  niedi* 
oines  were  diKc<mlinut'd.  and  the  patient  was  allowed  the  mi.xed  diet  of  the 
hoUKO.  Tlie  etlfot  of  this  dmugu  was  a  suilden  re-appwiianct?  of  all  the 
untoward  symptoiiih,  with  a  sen.-*  of  great  debility,  nud  un  iilarming  cough. 
The  conditiuu  of  the  mine  wus  as  follows  :— Buiiy  discharge  of  urine,  205 
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to.;  sngnr.  7W0  grains;  averagH  ilfiisity.  10<2.  Tbree  days  of  thU 
b-oetlom  from  trcntiuent  liml  forced  lum  to  kvep  his  lied. 

I  now  gniiliDilly  witUdrew  n]\  Htuyln':e<^ua  stiHgtaiic*^,  and  sulwtitnted 
xncnt,  (isli,  eggs,  and  beef-tea.     He  H'liaulwjallowed  eight  ouui^ett  nf  brandy 

ly.  After  tiio  change  was  coruplutod,  tho  diet  waa  absolutely  devoid  of 
:h  and  sugar.  Under  ihw  diet,  the  urine  altereil  greutly  for  the  belter. 
During  the  tirMt  w«ek  of  the  restri«;tcd  diet,  tho  daily  discharge  of  urine 
W.18  CI  oz.  ;  'liiily  excretion  of  sugar,  028  grains  ;  averagu  density,  1032. 
The  geuend  Nyniptunis  ahso  iaipruved,  but  not  in  proportion  to  the  amolio- 
ratiun  in  the  condition  of  tho  urine. 

AHecond  wcek'of  the  same  treatment  brwught  down  tho  uruio  to— daily 
dischiiTgo,  5'i  M7..  ;  daily  excrutiuu  of  sugaj',  Q^S  groina ;  arorago  denaity, 
1028. 

I  waa  now  m^t  with  tho  difficulty  which  m  many  hare  enoountered  in 
puntuing  this  trf^tuiont  ;  namelvi  a  total  failuru  of  thn  appetite,  and  con- 
se»|Ut'Ut  ttlunuiiig  dupressiuu  of  (ill  tho  vital  powers.  To  obviuto  these 
nutow.inl  events,  the  patient  was  allowed  bran  bread  and  tho  free  n«j  of 
groeu  v«'gi?tnblea— cabbage,  lettuce,  and  water- crosses.  A  grain  of  opium 
was  aUo  given  three  times  a  day.  Thu  diet  was  thorpforo  still  starehlesa, 
and  nluioat  entirely  devoid  uf  sugar.  Decided  amondnient  followed  tJiia 
change,  and  in  a  few  days  the  returning  strength  and  cheerfulness  kept 
pace  with  tlie  improved  nppetile  and  incretisiug  weight, 

I>uriug  the  remainder  of  hia  stay  in  tho  infirmary,  a  period  of  two 
montlis,  nn  further  cliango  of  importonco  was  made  in  the  diet  or  me<licine. 
The  {latient's  weight  on  admission  was  97  lbs.  ;  bnt  it  ra])idly  souk  in  the 
fir^l  few  days,  and  at  the  end  uf  three  weeks  it  was  only  Dl  Uis.  Krom 
this  time  onward,  however,  the  weight  began  to  increase,  and  it  went  up 
gmdtully  to  100  lbs.,  which  point  it  had  roachod  tho  week  of  his  dis- 
cluuge. 

The  state  of  tho  urine  for  the  last  two  months  wu  renurkably  coustJtnt. 
Tho  duily  discharge  varied  from  40  to  60  oz.  ;  the  dilly  excretion  of  augiar, 
from  800  to  1000  grains  ;  the  avoragc  density,  h-om  1030  to  1033. 

The  excretion  uf  sugar  nded  higher  than  whin  tlio  diet  was  exclusively 
luiimaL  This  I  attributed  to  the  improved  appetite,  which  enablixl  tho 
patient  to  tJike  more  nouiishDicnt,  rather  than  to  any  untoward  iuUuence 
exercised  by  the  green  regetabloa. 

I  mi^ht  greatly  mnltiply  examples  of  tliis  class  ;  but  it  will 
be  more  useful,  to  illustrate  the  less  fortunate  reeultB  for  which 
the  practitioner  ninst  also  be  prepared. 

Case  V.— E.  B.,  a  niece  of  the  patient  C.  R.,  who  mnde  so  good  a  reco- 
very, was  admitted  into  tlie  U4>yal  Infirmary  in  December,  1S<(2.  She  had 
be«u  diabetic  for  H  months  ;  and  sntTerud  from  cxcemivo  thirbt,  voracious 
appetite,  and  great  emaciation,  llju  tongue  wsa  glazed,  skin  harsh  ond 
dry.  There  was  no  complication.  The  urine  amounted  to  15  piiit*>  a  day, 
and  contained  over  10,(tOO  grains  of  sngiir,  when  she  livmi  on  a  mixed  diet. 

8be  rcniaini''d  in  ho^^pitnl  two  months:  and  w^is  gradually  limiti-d  loa 
diet  of  aniuiul  tlcsh.  with  eggs,  cabbage,  and  bmn  lireud.     On  this  diet  she 
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slowly  goin^^  three  ponnds  in  weight,  and  improved  seBsRilylnh^r  pwi« 
health.  'Hio  urinr,  howcwr,  never  fell  Irflow  five  pints  ;  nsually  it  oscil- 
lated betrreen  seven  and  eight  pints,  with  a  spmfic  gravity  ranging  from 
1030  to  1040,  an.I  a  diiily  excretion  of  RiipBr  of  4450  to  7420  jpTiins. 

After  leaving  the  ]nfirmnr>*,  aho  speedily  relapsed,  gradually  gl'ow  worBC, 
and  died  in  March,  1863,  in  the  Wilhiugton  Workhouso. 


Much  discredit  has  been  thrown  on  the  dietetic  trentment,  hy 
a  slovenly  and  incomplete  manner  of  carrying  it  out,  It  re- 
quires DKist  vii^ilaut  watching  to  keep  guanl  against  llie  adinis- 
Bion  of  forbidden  articles.  The  patient'a  own  eravjng  for  them 
is  often  too  much  for  his  resolntion,  and  most  artful  deceits  are 
practised  on  the  medical  attendant.  This  is  especinllj  the  case 
at  the  beginning  of  the  treatment.  After  awhile,  tl\e  patient 
perceives  from  his  own  experience,  the  impoitance  of  abstaining, 
and  the  desire  tor  the  forbidden  articles  diminishes  veiy  notably 
after  the  lapse  of  some  weeks.  Amylaceous  com^Kiunds,  too, 
are  often  unwittingly  administered  by  the  attendants.  Starchy 
matter  is  never  absent  from  tlie  cook's  hand  ;  it  eutei's,  in  one 
gniee  or  other,  into  almost  every  dish. 

Then  there  arises  the  other  ditficulty — the  rejection  by  the 
stomach  of  the  restricted  diet.  This  difficulty  is  jterhaps  mado 
too  much  of.  A  skilful  selection  and  frequent  change  of  ar- 
ticles of  dietj  usually  suffices  to  rc*conci!e  the  digestive  organs. 
The  field  of  selection  among  admissible  articles  is  so  wide  that, 
in  private  practice,  the  practitioner's  resources  are  inexhaustible. 
Among  hospital  patients,  however,  the  embarrassments  on  this 
score  are  very  serious. 

There  are  cases  of  such  severity,  that  not  even  a  temporary 
amendment  can  be  obtained  liy  the  dietetic  treatment.  1  bavB 
known  more  than  one  such  instance  in  children  under  ten  years 
of  age,  in  whom  the  disease  ran  a  rapid  course,  and  proved 
fatal  in  a  few  months.  There  are  also  a  certain  number  of 
chronic  cases  in  which  the  dietetic  treatment  proves  unsuitable, 
and  hastens  rather  than  retards  the  final  catastrophe.  These 
are  for  the  most  part  long  standing  cases — cnfics,  perhaps, 
which  have  been  benefited  at  a  previous  ejjoch  by  that  treatment. 
In  two  of  my  infirmary  patients,  who  were  re-aduuttcd  to  the 
benefits  of  the  charity  after  an  interval  of  sevcnil  months,  a 
much  more  decided  amelioration  followed  the  dietetic  ti'catmeiit> 
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durinjr  the  first  period  of  their  stay,  than  daring  the 
BeconiL 

The  sufrar-forraing  vice  of  the  diabetic  Bystem  appears  at 
first  (and  throughout  in  the  milder  cases),  confined  to  saccha- 
rine and  amylaceous  articles  of  food;  but  as  the  disease  bo- 
oomes  inveterate,  the  assimilation  of  the  albuminous  principles 
is  more  and  more  affected,  until  at  length,  these  yield  sugar 
almost  as  i*eadily  as  the  former.  Griesinger  found  in  a  case  of 
this  kind,  on  strict  flesh  diet,  tliat  three-fifths  of  Uie  albuminous 
materials  re-upixjarcd  in  the  urine  as  sugar.  When  matters 
have  come  to  this  pass,  it  is  not  to  be  wondered  at,  that  the 
patient  no  longer  derives  benefit  from  a  restricted  diet,  which 
he  can  only  use  sparingly,  and  almost  with  disgust,  and  that 
he  should,  on  the  whole,  find  himself  in  a  better  position  when 
abandoned  to  ordinary  mixed  fare,  which  be  can  consume  in 
abundance,  and  with  relish.  Ex|>erience  is  imi>crative  on  this 
point.  When  a  flesh  diet,  judiciously  eked  out  by  appropriate 
fiubstitutes  for  bread  and  potatoes,  fails  to  ameliorate  the 
general  condition,  it  should  not  be  too  obstinately  persisted  in 
after  a  fair  trial.  The  practitioner  should  ^ive  way  first  with 
regai'd  to  bread,  and  hold  out  longest  against  potatoes.  No 
inflexible  and  universal  rale  cttn  be  laid  down  respecting  the 
diet  of  dialjctic  individuals,  under  all  circumstances  and  in  all 
stages  of  the  complaint.  Cases  will  occur,  in  which  the  power 
to  take  a  j)lcntiful  supply  of  a  mixed  diet,  more  than  compen- 
sates for  the  increasing  thirst  and  freer  discharge  of  urine  and 
sugar,  I  have  also  noted  that  some  of  the  milder  types  of  this 
disease,  in  which  saccharine  urine  is  unaccompanied  with 
diuresis,  are  made  worse  by  a  too  restricted  diet  (see  appendix 
to  this  chapter). 

JMia'mil  SubiUtncea  in  Diabete* :  SupplmnmUtry  Msam.^^ 
Some  of  these  are  employed  under  the  impression  that  they 
possess  a  really  curative  power  in  this  disease  :  others  are 
resorted  to^  aimply  as  adjuvants,  to  combat  some  jmiticular 
symptom. 

The  inquiries  hitherto  made  on  the  sapplementary  means — 
medicinal  and  other — emiiloyed  in  the  treatment  of  diaV»etes, 
are  mostly  vitiated,  by  an  imsufficient  separation  of  their  effects, 
&om  those  of  the  restricted  diet,  which  is  usually  conjoined 


500 


DTABFTEfl  MKLUTTS. 


therewith,  mitl  a  want  of  ntiention  to  the  clinical  gronping  of 
the  ciises.  A  uunibcr  of  remedies  have  been  exiravsgantljr 
Itiuded  on  divci'se  hands,  and  have  in  this  w&y  attained  «a 
ephemeral  reputation  ;  but  when  tried  by  accnrate  o!)Pcrverft, 
tbey  have  proved  to  be  absolutely  inert.  Unless  the  points 
just  indicated  are  kept  in  riew,  on\j  misleading  conclnsions  can 
\)G  drawn  from  any  inquiries  on  this  aubject.  It  is  quite  jkjs- 
Biblc,  Hint  remedies  wliich  have  proved  powerless  in  inveterate 
cases,  may  be  of  real  sernce  in  milder  examples  of  a  diilerent 
type,  or  in  the  earlier  stages  of  the  disease.  A  complete  revi- 
sion of  the  supplementary  means  of  treating  diabetes  is  loudly 
culled  for.  It  may  be  taken  for  j^ra^^f*^*  that  the  general  bajtis 
of  all  treatment  of  diabetes,  must  !>e  the  dietetic  rostrielions 
already  descrilicd.  Other  menus  miLst  be  studied  witii  a 
clear  understanding  of  tlieir  supplementary  and  subordinate 
place. 

Opium. — Tins  narcotic  is  unquestionably  of  g:reat  use  in  the 
treatment  of  diabetes — not  from  its  direct  inBuence  on  the 
course  of  the  disease,  but  from  its  anodyne  properties.  If  no 
restriction  be  placed  on  the  diet,  opium  in  doses  of  from  6  to 
20  prains  a  day,  has  always,  in  my  experience,  had  tlie  power  of 
roducin^^  the  flow  of  urine  by  about  one  half;  that  is  to  soy,  of 
bringing  it  down  to  five  or  eight  pints,  and  this  without  incrcas* 
jng  its  density.  But  notwithstanding  this  amelioration  in  the 
stul^  of  the  urine,  tlie  downward  progress  of  the  disease  is  not 
aiTestetl ;  and  the  effect  of  the  ding  seems  attributable  to  its 
deadening  influence  on  the  appetite,  rather  than  to  a  &2)eciiie 
power  of  checking  the  formation  of  sugar.  When  opium  is 
given  to  patients  under  a  restricted  diet,  it  docs  not  exhibit  the 
least  power  of  losseuiiig  the  flow  of  urine  or  tlie  excretion  of 
sugar.  Its  value  depends  on  its  power  of  in(hu;ing  sleep,  and 
of  allaying  the  dolorous  sensations,  and  imtability,  which  con- 
stantly torment  diabetic  patients. 

Tlicre  is  great  tolerance  of  opium  in  conJirmed  diabetes. 
Doses  of  2,  3,  and  5  grains,  three  times  a  day,  are  generally 
borne  ^-ithout  the  production  of  any  appreciable  narcotism. 

Alkalies. — Alkaline  substances  have  l)een  especially  recom- 
mended by  Mialile,  on  account  of  their  supposed  jtower  of 
lavoiu-in*:  the  oxidation  and  destruction  of  sugar  in  the  blood. 
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ese  theoreticftl  views  are  now  overthrown.  In  two  of  my 
tientB,  1  made  a  trial  t>f  full  doses  of  the  bicarbonate  of 
potash.  One  of  them  was  ou  a  mixed  ordinary  diet,  and  the 
disorder  was  far  advanced.  The  urine  was  rendered  alkaline 
for  ten  days  without  in  any  way  altering  the  excretion  of  su^ar, 
or  the  general  condition.  In  the  second  case,  the  patient  was 
on  a  restricted  diet.  Slie  took  for  a  fortnight  320  grains  of 
the  bicarbonate  daily,  in  divided  doses  ;  the  urine  was  thereby 
tendered  iVcely  alkaline,  During  the  week  preceding  the 
alkaline  treatment,  11  GO  pjain.s  of  sugar  were  excreted  daily, 
la  the  first  week  of  the  alkaline  tre^itraent  970  grains  a-day 
were  separated,  and  in  the  second  week  HIO  grains.  In  the 
week  following  the  withdrawal  of  the  alkali,  tlie  sugar  amounted 
to  690.  This  observation  tends  to  show  tliat  the  alkali  Iiad  no 
appreciable  influence  on  the  excretion  of  sugar.  I  have  not 
encountei*ed  any  ditllculty  in  rendering  the  urine  alkaline  in 
diabetes,  as  Dr.  Pary  seems  to  have  done. 

Rtrtnft  and  Pppsine  have,  of  late,  been  vaunted  in  snch  terms 
of  confidence,  aa  to  raise  hopes  which  are  not  destined  to  be 
tealised.     The  most  remarkable  results,  obtained  from  rennet, 
are  those  published  by  Dr.  James  Gray.    He  states  tJiat  of 
twenty-seven  pereons  treated,  seven  recovered.    This  is  im  ex- 
ample of  most  rare  success,  and  it  is  to  be  regi'etted  Uiat  the 
oases  are  not  report^'d  with  that  exactitude  and  detail,  wliich 
ttre  desirable  on  such  debateable  ground.  In  all  of  them  a  rigid 
herence  to  animal  diet  imd  bran  bread  was  insisted  on  ;  and 
i  seems  more  than  probable  that  the  amendment  in  each  case 
as  due  to  the  restricted  diet  raUier  than  to  the  rennet.     Dr, 
elson,  of  Birmingham,  extols  the  same  remedy.    His  cases 
do  not  fteem  to  have  l>een  severe  ones  ;  and  the  diet  was  regu- 
lated in  at  least  some  of  them.    The  reports  are  much  more 
imi)erfect  than  those  of  Dr.  Gray. 

F  I  gave  rennet  a  resolute  trial  in  one  confirmed  case.  It  was 
prepared  in  the  manner  recommended  by  Dr.  (iray,  and  given 
in  doses  of  two  table-sjxwnfids  three  times  a-day-  The  patient 
took  it  for  moi*e  than  two  months,  conjoined  with  a  rigidly 
restricted  diet.  During  tiiis  period  he  improved,  and  gained 
lbs.  in  weight.  But  he  was  improving  just  as  rapidly  before 
began  the  rennet,  and  the  daily  excretion  of  sugar  had  not 
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in  the  Icnst  diminishod  during  its  use.  Griesinger,  in  two  cnscs, 
lUiCDrately  observed,  found  even  a  slight  increase  of  sugar 
during  the  use  of  rennet.  Other  troatworthj  reports  are 
etinnlly  unfavonrnble. 

Parkes*  and  Leubuschei-I  found  pepsine  useless. 

I  conceived  that  it  was  worth  a  hial,  whether  some  of  tho 
substances  which  act  j^jwcrfully  on  tlie  uervous  system,  might 
not  exercise  a  beneficial  cfl'cct  in  dialietes.  AVith  this  view,  I 
exhibited  strychnia  and  bL'lladvmna,  in  j^dnally  increasing 
doses,  until  their  physiolojc^cal  elVocts  began  to  be  perceived. 
But  not  the  slightest  influence  on  the  excretion  of  sngar  could 
be  discovered  dnring  their  use. 

In  tho  present  state  of  knowledge,  we  are  forced  to  the 
conclusion,  that  no  kno\\'n  medicament  possesses  the  least 
power  of  directly  checking  the  sugar-forming  vice  in  diabetes. 
There  is,  however,  a  large  field  for  the  oj)erat.ion  of  adjuvant 
remedies,  employed  simply  for  their  ordinary  therapeutical 
effects. 

The  obstinate  constijmtion,  which  commonly  prevails  in 
diabetes,  must  be  corrected  by  a  regulated  use  of  castor  oil, 
seidlftz  powders,  or  the  ordinary  rhubarb  and  magnesia 
mixture.  Anodynes  are  called  for  to  subdue  pain,  nervous  ex- 
haustion, restlessness,  and  insomnia.  Dyspeptic  symptoms  are 
to  be  combated  by  alkaline  tonics :  and  for  this  purpose  I  know 
of  no  better  combination  than  the  bicarbonate  of  potash  ia 
infusion  of  calnmba,  with  hydrocyanic  acid.  The  ix>verty  of 
the  blood  and  the  progressive  emaciation,  are  best  combated  by 
long  courses  of  iron  and  cod-liver  oil.  I  have  already  spoken 
of  a  solution  of  bitartrato  of  ^►otjish,  as  the  best  means  of 
directly  allaying  the  thirst.  Wlien  the  craving  for  food,  and 
sense  of  sinking  at  the  epigastrium  are  troublesome,  a  pill  con- 
taming  two  or  three  grains  of  assafoDtida,  administered  twice 
or  tlirice  a-day,  gives  most  striking  relief. 

Diabetic  patients  often  ixjap  considerable  benefit  from  change 
of  air,  and  a  sojourn  at  watering-places.  The  Bristol  Hotwellfi, 
Vichy,  and  Carlsbad  waters  have  obtained  some  celebrity  for 


*  On  the  Composition  of  the  rrine.  p.  358,  Dole, 
t  Arch,  f;  Path.  Amt.  B.  xriii.,  119. 
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their  utility  in  diabctcB.  In  milder  cases,  sea-bathing  may 
be  recommended  in  moderation  in  the  hot  season  of  the 
year.* 

Sarcharine  irmimeiit  of  diaheiea, — Piorry  conceived  the  odd 
idea,  thnt  the  main  evils  of  diabetes  depended  on  the  loss  of 
sugar  thr*iuf<h  the  kidneys,  and  that,  by  compensating:  this  loss 
by  administering  sngar  internally,  these  evils  could  be  over- 
come. Dr.  "W.  Budd,  of  Bristol,  followed  up  Piony*s  lead,  and 
administered  from  5  to  8  ounces  of  sugar  and  4  ounces  of  honey 
to  two  dialjetic  patients,  vrith  great  benefit.  Ordinary  minted 
diet  (excluding  potatoes)  was  conjoined,  Tliose  results  pro- 
voked new  trials  of  this  treatment  by  Dr.  Burd,  of  Shrews- 
bury, Dr.  81oane,  of  Leicester,  Dr.  Bence  Jones,  and  Gricsinger, 
but  with  results  so  decidedly  unfavourable  ns  to  leave  no 
doubt  of  the  inutility  of  the  practice.  A  fnll  resumS  of  the 
results  of  the  saccharine  treatment  of  diabetes  may  be  found 
in  a  pajxir  by  the  author  in  the  BriL  Med.  Joum,  for  November, 
18G0. 

APPEXDIX. 

Milder  Types  of  Diabetes. 


The  cases  brought  together  under  this  heading  are  some- 
what miscellaneous ;  and  they  do  not  present  those  marks  ol 
unifonnity,  which  are  required  to  constitute  a  homogeneous 
pathological  group.  They  are  separated  from  classical  diabetes 
by  certain  broad  distinctions,  of  clinical  importance  ;  but 
they  exhibit  among  tiiemselves,  certain  disagreements  which 
make  it  evident  that  they  represent  more  than  one  type  of 
diacase. 

From  ordinary,  or  classical  diabetes,  these  milder  types  are 
distinguished,  by  all  or  most  of  the  following  signs : — ab- 
Bence  of  a  fixed  tendency  to  a  fatal  termination  ;  absence,  or 
only  moderate  degree,  of  tliirst,  voracity,  and  emaciation ; 
Blight  or  temporary  increase  in  the  quantity,  of  mine  ;  transi- 

*  Bouchardat,  b  a  recont  memoir,  ipeaki  id  tbt  highost  terms  of  eofonscd 
exeraiw  anil  gyuiDa«tici  for  diabetic  patient*.    See  Auuaatra  Ue  Tberap,, 
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toTj  clarntion  ;  amenability  to  treatment ;  slight,  moderate,  or 
intermitteni  gljcosuria. 

The  greater  numlier  of  these  cases  fall  within  one  or  other 
of  the  three  following  groups,  to  each  of  which  illustrative 
examples  are  appended ; — 

Group  I. — Urine  persistently  saccharine;  density  1030  to 
1043  ;  diuresis  absent,  or  very  moderate  ;  no  excessive  tliirst 
or  appetite ;  moderate  consenation  of  strength  and  flesh ; 
statiouaiy  condition. 

Case  I. — Mr.  B.,  ■  ninnnfacttiror,  ret  46,  lliin,  hut  not  inarkwlly  emaci- 
Rted,  nblu  lo  atU>uil  tu  liJs  l>U6iui.'SS,  cousiilted  uie  Mny  14,  18A1.  Ills 
health  hail  bwii  fwUe  fur  hix  mutitbs.  He  coinploiiied  uf  wonkne^s,  lost 
of  Mpp^tito,  and  rcstlcssnoAs.  The  uriuc  had  never  uxcci^dod  fonr  pints,  and 
usuaUy  did  not  eioeed  three  pints,  in  the  twenty-four  liourft.  T\\e  speoimcn 
sent  to  mo  for  auftlyais  had  a  density  of  1042,  and  conlfliiicd  7*2  {wr  cent, 
of  sagur.  ThiTO  was  no  inurdiiiHtv  appetitt!  or  thirHl ;  the  skiu  was  inoist. 
The  patient  had  tried  a.  diet  c(>nipu8e<l  of  aniitial  HeHli  and  t(reeu  vegetahies, 
lut  had  bc«u  unable  to  adhere  thereto  ou  «coouut  of  the  toul  failure  of  thfl 
jipprtite. 

During  the  Inst  fonr  years  1  have  seen  this  patient  sevtral  times.  Hi« 
condition  continues  uncliun^d,  liotli  aa  to  the  general  lietilth  aud  the  state 
of  the  urine.  Ho  isHtill  a  valotudiuarinn,  but  gw»  about  Iuh  business,  aiid 
obflorves  a  diet,  only  restricted  with  rtspect  to  tlie  use  of  potalooa. 

Cask  IL— 3Ir.  F.,  jct.  fiO,  formerly  engcgcd  in  bnsinasfi.  Ho  conAultod 
me  in  Xor.,  1562,  and  stated  tliAt  ho  liad  been  ailing  about  three  years, 
sutTeriiig  fruni  indigestion,  lowness  of  H])irit«,  and  losa  of  atrength.  A 
twelvc-montJi  beforo,  augnr  bod  been  dcteclM  in  the  urino.  The  urine  had 
not  At  any  time  exceeded  three  pints  in  the  twentyrmr  hours.  Hp  has 
never  been  tronblcd  with  thirst;  the  bkin  is  usually  moist;  there  lias 
been  slight  emaciation.     He  has  tried  n  rrstrict4?d  diet  without  any  Itcnefit, 

Two  specimens  of  urine  wore  handed  to  mo  for  analysis  :  one  on  Nor. 
20,  1802,  and  the  other  on  April  22.  1903.  The  former  contiiinod  7*7  per 
cent  of  BUgnr,  and  the  hitter  (which  hnd  a  specific  gravity  of  10310  fl'3  per 
cent  The  dnily  quantity  at  both  dates  wns  three  pints.  Tlie  ilisonler  in 
ihia  instance  appears  to  have  arisen  from  won?  and  anxiety  connected 
with  bu^inefls  ;  but  for  a  period  of  two  years  after  giving  up  bnsinesA  ha 
remained  in  afiUu  qiw^  no  treatment  njijKariug  to  have  any  henefieia] 
result.  Recently  he  has  been  in  much  lietter  hnnlth,  has  recorerud  liis 
weight,  strength,  aud  cheerfulness,  anil  beheves  himself  thoroughlv  rid 
of  hhi  L-uniplaiut  ;  ond  yet,  the  urine  htw  now  {Feb.  23,  1S86)  a  specific 
gravity  of  lOo.'i,  uiid  cmituiiis  5  '7  jwr  cent,  uf  sugar. 

Cahf.  in, — Dr.  Ijithom*  relates  a  case  resembling  these  in  most  respect*, 
but  diifcriug  in  its  hital  temiiumion.     The  jialient  was  a  geutlemua,  »rt. 
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40,  well  known  in  the  profesafon  of  tlio  law.  The  urine  at  no  time  ex- 
cceiicil  a  qiinrt,  1ml  it  was  so  sweet  "  that  it  uiiKht  easily  have  ]*t'n  mis- 
tdkcn  for  fijrrnp."  The  <H«'tetic  trentmoiil  was  ifsolutoly  tiifil  without  auy 
good  ctTect  :  hd  (lied  with  cough,  colliijuativo  swcat4,  and  other  signa  of 
|)hthisis. 

Groitp  it. — Glycosuria,  temporary  or  intermittent :  thiret 
and  diuresis  moderate,  or  none ;  little  emaciation  and  loss  of 
strength ;  the  complaint  defiending  on  mental  anxiety,  blows 
on  the  lieml,  or  concosftion  of  the  Kpiue,  and  terminating  in 
complete  recovery. 

Cask  IV. — A  pntleman,  at  46,  ruf^oil  in  husinefts,  conmilted  mo  on 
March  23,  1962.  Ho  h««l  suffered  from  slight,  rccnrrent,  (lyspoptic  symp- 
toinH  for  mor«  tlmn  a  year,  together  with  rmmprons  nervous  [ihonontenu 
and  loss  of  rojtt.  During  thi*  jtcrind,  hi'  ha4l  undergone  great  inpntnl  sti-oss 
in  conueitiou  wilh  thn  resjwnsibilities  of  a  large  nmnnfticturing  concern. 
On  two  (>rcasionH  he  had  been  Heized  with  some  kind  uf  tit,  wliic)i,  from 
tli«  dcscri]ition  given,  nppearpil  to  be  a  lMi8tiir«l  epilepsy,  lu  one  tif  these, 
he  hiui  fallen  from  hia  horst' ;  hut  there  was  no  direct  injnry  to  the  head. 
At  my  retjucirt  a  specimen  of  urine  was  sent  for  examination.  Ita  specific 
gravity  wax  1035.  and  it  contained  5'2  per  cent,  of  sugar ;  no  alhuuien  or 
other  Bluiormal  ingredient  waa  present.  The  daily  quantity  did  unt  exceed 
thn'C  pinta.  He  waa  put  on  a  moderntely  reatrictod  ditt,  and  recom- 
mended to  njak»»  arraugenienta  which  would  relieve  hira  of  a  Large  portion 
of  his  ros|JOUsibilitif'A-  Het^ntnliuueil  nnder  my  oh.servntion  for  six  mouths. 
Tlie  sugar  disappean'd  in  almnt  six  weeks,  except  a  trace,  which  also 
vanished  at  the  end  of  four  moDtha.  His  health  ia  now  (July,  ISOS)  per- 
fectly rentored. 

One  of  the  most  singular  instances  of  plycosaria,  persistinff 
for  several  months,  unaccompanied  with  any  of  the  symptoms 
of  tme  diabetes,  is  related  by  Griesinger  (loc.  cit.  p.  51), 

Oakc  V. — A  medical  student  had,  during  a  course  of  chemical  instmc- 
tion,  in  the  year  IS — ,  often  e.>uimined  hia  urine,  and  found  it  in  every 
reapcct  noruiaL  He  !ipeut  tht;  summer  of  the  succeeding  year  in  Switier* 
land,  and  underwent  a  nuniber  uf  wc'ttingit  on  botanical  excuivious.  Some 
monlha  later,  while  in  perfw;t  health,  the  apjrearancc  of  the  urine  uttracteil 
hia  atU'utiun.  On  examination  it  gave  on  abundant  sugar  reai:fiim  with 
Truramer's  teat.  He  now  examined  the  urine  daily,  and  fonnd  the  density 
to  vary  between  1022  and  1027.  The  glycuMuriii  persisted  throughout 
tlie  following  winter,  duriug  which  he  continued  to  reside  in  the  same 

muist  and  foggy  localiti'.     lu  the  aucweding  spring,   Herr rcturued 

from  tSwitzerhiUd,  au*!,  being  much  occupie«l,  had  no  longer  any  tiniQ  to 
bestow  on  liia  diutiL'tes  :  and  when,  in  the  course  of  the  ensuing  summer,  bo 
examiued  the  urine  again,  he  fuimd  it  tot^illy  free  frum  :»ugui-,  nrir  has  a 
trace  been  foiuid  in  it  since.  During  the  entire  poritui  ihwt  the  urine  con* 
taine<l  sugar  he  did  nut  eiperiimce  a  single  one  oJT  the  knu>VD  symptoms  uf 
diabetes. 
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Group  III. — Glycosuria  in  persons  edranced  in  years : 
fall  habit ;  moderate  conservation  of  flesh  and  strength. ; 
moderate  diuresis  ;  moderate  amount  of  sup^ir ;  aboudunec  of 
uric  acid  dL-posits ;  often  gout ;  sugar  sometimes  present  for 
years,  rarjing  greatly  in  quantity,  Bometimea  intermitting — 
termination  variable. 

Dr.  Bence  Jones  has  published  an  account  of  a  number  of 
cases  of  this  class.*  Of  twenty-nine  cases  of  glycosuria, 
observed  by  him  in  the  preceding  tliree  years,  eleven  were 
above  sixty  years  of  age,  and  six  of  these  were  above  seventy. 
He  supplies  the  following  analysis  of  these  eleven  cases  : — 
In  2,  The  disease  was  iuttnuitting. 
„  6,  The    quantity    of   urine  was   scarcely,  if  at   all, 

iiicreused. 
„  1,  The  quantity  was  increased,  but  the  disease  had 

probably  existed  for  sixt^jen  years. 
„  1,  The    urine    was    albuiuinous,    and    the    diabetic 

s}Tnptoms  were  very  slight 
„  I  (Above  seventy-four  years  of  age),  the  disease  existed 
in  its  intensity. 
In  all  the  cases  save  one,  the  disease  was  of  exceedingly  mild 
character. 

Several  cases  of  this  kind  have  come  under  my  notice,  of 
which  the  two  following  examples  may  serve  for  illustrations. 

Case  VI.— Mr.  A.,  a  eurgeon,  Kt  60,  a  tflU,  stout  man,  of  powerftll 
frauie,  consulted  nie  Juuo  11,  1S03.  Ho  bnJ  notict'd  for  the  lafit  four 
moDtlu)  na  umiue  frequency  of  micturition,  with  a  certaiu  languor  unusual 
to  him,  (jf  whirli,  however,  he  thought  little,  until  the  cojiiousncas  of  the 
urine  excited  bis  suspicions,  ami  indncod  him  to  test  it  for  sagor.  Thia 
led  to  ihe  detection  of  his  complaint,     lie  hud  lost  &ooiu  flesh. 

^Vhon  I  L'Xumiucd  him,  be  bad  a  ruddy  coni]ilexioo  and  an  appeunncc  of 
health  ;  the  aj-petite  was  moderate  ;  thirst  srtmewliat  troublosome ;  skin 
moist ;  ho  weut  about  his  nsunl  busiuoiw — being  in  extensive  practice  in  • 
rural  district— with  acarcely  more  fntigue  than  ordinary.  The  teeth  were 
extensively  d-?<;nyed.  The  urine  amounted  to  Hve  and  six  pints  daily.  A 
Bpecinion  carefully  collected  for  twelve  hours  was  sent  to  me  for  examina- 
tion. It  amounted  to  68oz. ;  specific  gravity,  1034;  it  deposited  uric 
acid  copiously,  aud  cout4xiued  6  per  cent,  of  augu,  which  indicated  «  total 
of  1600  grains  in  half  a  day. 

Mr.  A.  wu  gradually  put  on  a  restricted  diet,  with  gluten  bread.     In 


*  M*d.  Gblr.  Trai]a.,Tul.  xxxri. 
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ft  wockt  the  mine  of  twelve  hours  had  coma  dovm  to  iS  ouncee  :  specific 
grmity,  l<t35  ;  per-ceutnge  of  sttgur,  6'1 ;  sugar  voided  in  twelve  hours, 
llt^O  grains. 

Fftur  woeks  later,  the  urine  of  twelve  houra  had  diminishcil  to  37  onuces ; 
apecitic  gravity,  102S  ;  sugar  4  per  cent ;  quaiitily  voiile<l  in  twelve  hours, 
078  grain:].  Tlio  general  oonditiou  had  also  greatly  unproved ;  he  still  ad- 
hered to  the  restricted  diet. 

I  have  seen  Mr.  A.  from  time  te  time  up  to  the  present  date  ^Fob.  1835). 
He  is  now  perfectly  restored  to  bis  original  health  and  emhunpoint.  The 
restrictioiis  on  his  diet  havu  long  since  been  relaxed.  He  dt:nve<l  oonfii- 
derabiti  Advantage  from  the  use  of  almond  ru.sk.<i  and  cakea,  and  from 
change  of  air  and  scene,  iu  the  lughlands  of  Scotland. 


Case  VII. —Mr.  M.,  a  retirod  solicitor,  «t.  72,  consulted  me  Oct.  17, 
1863.  He  wiLs  a  tloi  id-compk-xioued,  stuut,  heallhy,  and  vigoroiu  lo<jking 
man  for  his  age.  Until  sixteen  months  ago  he  had  always  eigo^'ed  exoel- 
lent  liealth. 

Sixteen  months  ago  be  was  seized  with  a  tow  fubrOe  complaint  of  uude- 
tormined  ctntracter.  He  kept  iiia  bed  for  two  months,  and  wst&  greatly 
reducetl  by  it ;  but  he  gmdmiliy  recovered,  and  wout  to  lluxtuu  tu  com- 
plete his  cuuvalc'H4^tiUco.  Bvforu  guing  tu  Uiixtoii,  he  bud  notictnl  a  sweet 
taste  iu  his  mouth  and  a  certain  sweetness  of  the  skiu  of  his  hands  ;  and 
when  ihure,  hu  nuttced  a  groat  thirst  and  frcMjuunt  calls  to  vuid  urine. 
Wtlh  the  coniiuaance  of  tlieee  syniptomsbe  bocanie  rapidly  thinner,  and 
•ant  for  his  ^oiiin-law,  Dr.  H.,  who  examined  the  urine,  and  diM:o%'ered 
sugar.  Dr.  H.  found  the  symptoms  of  diabetes  ]>re8eut  in  moderate  ia- 
tonaity ;  ^ms  Hjfongy  ;  timaciution  very  considerable  ;  all  his  umboni>oiat 
gone  ;  he  was  *' reduced  to  a  little  old  man.*'  The  urine  amounted  to  six 
and  ten  pints  a  day  ;  and  his  thiriit  was  so  tormenting,  that  he  U8t.'d  to 
prepare  for  himseU  a  large  jug-full  of  natmeal*water  and  milk,  to  driuk  at 
night. 

At  this  period,  he  was  put  u|)on  a  strict  Qeahdiet,  with  green  vegotublca. 
Ore4it  beiii'tit  fullowod  tlii^  treatment ;  and  in  about  two  months  from  the 
first  iiiiset  of  the  diabetic  symptoms,  he  had  txicovcred  from  the  attJick, 
and  bt'gun  tu  rccovtir  Hesli  and  strength.  It  wait  not  ascertained,  whether 
tlitt  sugar  disiippcarcd  from  the  urine,  when  the  otht^r  sj'mjttums  subaided. 

He  continued  in  improved  health  for  five  or  six  mouths,  and  regained 
much  of  hht  previous  vigour.  He  then  began  to  suffer  from  severe  Un- 
eiiutting  paitis  about  the  buse  of  the  chest.  On  account  of  theao  he  aoDght 
my  aiiL 

He  complained  ofintcnso  [uxin,  of  neuralgic  character,  along  the  course 
of  the  lower  intercostal  nerves.  Up  to  tlie  day  before  bis  visit  to  me,  the 
]tain  had  Im-oij  limited  to  the  loft  side,  but  it  had  now  invaded  the  right 
aide ;  and  a  ]iainful  circle  embraced  him,  in  a  line  corresponding  to  the 
attaehntenta  of  the  dia]diru;;iii.  The  ]mlii  was  tlarting,  burning,  as  if  a 
rod-lint  iron  were  drawn  niund  him  ;  it  jirevuiled  in  paroxyMius  ;  but  lately 
the  rentissions  had  never  been  complete  ;  and  the  pain  came  forwiuil  to  the 
mesial  line,  and  descended  into  the  testicles  and  (wuis.  Nightly  opiates 
vrera  required  to  induce  aleep.     Uo  was  vety  nervous  and  agitated,  espe- 
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cinlly  during  the  paroxyMiis,  but  there  was  no  fever.  Tongue  clean.  puUo 
quiet,  ranj^iug  from  Go  to  SO  (he  often  conntetl  it  himwlf) ;  heart's  6ouniU 
were  hciilthy,  and  thea«  was  no  hypertrophy.  The  \mm  wiu  niiuJi  iu- 
orettsctl  by  motion  of  the  Iwdy,  na  in  wjlkiii^.  Thi-re  wim  no  thirst;  Iha 
qnantity  of  urine  wna  not  increnwd.  Micturition  frequent  ut  night ;  Bpp«* 
tite  pretty  fiiir. 

At  oiy  re(|ucst,  he  brought  me  Iho  urine  mndo  after  dinner  on  Oi.tobor 
38th  ;  its  specific  gravity  was  1030,  cleair,  am1>oi^coloured  ;  it  coDtAine<l  no 
truce  of  albumen,  but  am  much  aa  51  per  cent,  uf  sugar.  Ho  wtia  onlered 
6  grains  uf  quinine,  with  aomo  carbonato  of  iron,  and  a  few  drops  of  Uu* 
duuuiUt  at  night. 

Oct.  19. — J Ic  brought  rae  the  urine  niudo  iKrfore  brcakf;u«t;  its  8i>eeific 
gravity  wus  lOU),  and  it  cuutfiiuud  only  a  trace  of  bugur.  Hu  had  pubHwi 
a  much  better  night  than  usual. 

Oct.  20. — Urine  befi.ire  breakfaat  contained  a  trace  of  aagar  :  that  Totded 
ader  dinner  contained  a  good  d«al  more. 

Oci.  tfl. — Urine  before  breakfast  was  quite  free  from  sugar  ;  that  after 
dinner  cuntaineti  4  percent.  Hu  Ktill  coiu]ibuned  of  the  pain  TOtmd  tha 
chest,  but  in  munh  diniininhcd  degree.  • 

Oei.  25. — Urine  Iwfore  breukfast  free  from  sugar  i  that  paawd  after 
dinner  coutained  uuly  O'S  jht  cent. 

He  wua  put  for  a  while  on  a  partially  restricted  diet  Tho  urine  con- 
tinued for  suine  duytt  to  show  tract.^A  of  sugar  after  diuDcr.  After  thi«  he 
left  tu^^'n  and  wont  to  the  country,  cunttnuing  to  improve.  Tliis  gentle- 
mnn  is  now  tFebru'iry.  1805)  in  very  fair  health  fur  hL  age ;  but  1  cannot 
state,  whothcr  or  not  the  ariiie  contuius  sugar, 
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Thi;  deatiis  from  Btone,  in  Entrland  and  Wales,  in  the  fire 
years  ending  18C1,  amounted  to  an  annual  average  of  184.  .It 
is  Eatififactory  to  not«  that  the  mortality  from  thin  cnnse 
exhibits  a  progTes:5ive  diminution  in  tbe  last  five-and-twenty 
years,  a8mayl>e  seen  from  tlie  follo\ving  table  constru*Hed  from 
the  Rej^fitrar-Genenil's  Re]>orta  : — 

Murtality  ftvm  sUnse^  in  Engiand  And  Wal49t  in  J6ur  tuceempe 

quinqueHn4al  p^riodt,* 

In  the  6  years  1838—42  tho  yearly  nverage  of  deaths  from  stone,  was    297 

„  1847-51 23J 

1852-66 216 

1867—61 184 

The  cause  of  this  diminution  is  to  be  chiefly  sought  for,  in 

*  Tbc  rcUms  for  the  yean  1843 — 46,  are  Ubulatixl  difiereoUj^  frum  Hit 
remainder,  and  cauDOt,  therefore,  be  included  In  ibis  table. 
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the  earlier  detection  of  the  stone,  and  earlier  resort  to  operation, 
in  recent  times  :  perhaps  also  in  the  improTed  diet  and  water 
supply  of  the  population.* 

Calculous  disease  is  much  more  fatal  (as  might  hare  been 
expected)  in  the  male,  tlian  in  the  female,  sex.  For  ever? 
female  that  died,  in  England  and  Wales,  in  the  five  years, 
1857-61,  from  the  consequences  of  stone,  nearly  ten  males 
perished. 

More  deaths  from  stone  occur  at  an  early  age,  and  in  the 
waning  years  of  life,  than  in  the  intermediate  periods,  as  is 
shown  by  the  following  table  ; — 

Table  shtncing  the  nvml>er  of  dfotki  from  ttont,  at  diffcrmt  ages^  in  thu 
qiihujuainial  period  1857— €1  in  Sngland  ajid  Walc]f—Maics  ontif 
inelmUd. 

Under  5  years £6  de&ths. 


Between  5  aiid  15  ycara 


16 
25 
35 
45 

55 
65 


S5 
S5 
45 
55 
65 
75 


75  and  apwarda 


01 
82 
24 

40 

59 

130 

262 

IdO 


The  great  fatality  of  stone  aboTe  the  age  of  fifty-fire  is  due^ 
not  so  much  to  the  greater  frequency  of  stone  at  that  epoch,  as 
to  its  more  severe  effects  on  the  constitution,  and  the  less  fa- 
Tourable  results  of  ojieration  in  advanced  life.  The  frequency 
of  stone  is  far  the  greatest  under  five  years  of  age  ;  and  next 
between  ten  and  fifteen  years.  It  then  diminishes  rapidly 
until  the  thirty-fifth  year.  Above  this  age  cases  of  stone  be- 
come, again,  more  and  more  frequent,  until  the  age  of  siity-five. 
The  following  table  indicates,  very  exactly,  the  prevalence  of 
stone  at  different  periods  of  life.  It  embrace  all  the  j)er8ons 
who  underwent  the  operation  of  lithotomy,  during  given  periods 
of  time,  at  the  following  hospitals  : — Guy's,  St  Thomas's, 
"Dniversity  College,  Norwich,  Cambridge,  Oxford,  Birmingham, 
Leicester,  and  Leeds. 

*  The  Babqrhan  district  of  Holme  supplies  eontiderablj  fewer  caset  of 
stona  to  the  Maaohester  Infirmary,  sioce  the  pip«-w»t«r  b&a  raplftced  tkft  etd 
pomp- water  suiJ^Iy. 
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Tabls  ahoufing  tJu  ages  of  I8S7  perfona  whvy  underwent  Uthotomy  fU 
the  alwve  hospilaU — cotutruoted  fnm  statistics  coUecifd  in  Mr.  B. 
Thmnpaon's  work  on  Practical  lAthotomy  and  Lithotrity. 

Under  5  youra 473 

Between  5  and  15  years fi2S 

M      16    M    2fi     „ 157 

„      25    ,,    35     ,, 85 

..        W     n     «      ,> »0 

I,  45  f I  5S  I)  •         •  150 

n  66  ,.  06  „ 225 

.,  65  „  75  „ 103 

n  75  „  81  ., 10 

No  countriefi  or  climates  are  altogellier  firco  &om  calculous 
disorders  ;  bab  some  localities  arc  coosiderably  more  tdSicted 
by  thtun  than  otliere.  Stone  and  gravel  aro  common  in  Eng- 
land, France,  Teneriffo,  Iceland  and  E^it."  They  are,  on 
the  contrary,  rare  in  Sweden  and  Norway,  StjTia,  and  some 
other  parts  of  the  Austrian  domiuioiis.  In  Christiana,  3211 
patients  were  treated  in  the  general  hospital  during  a  period  of 
four  years,  and  among  them  there  was  only  one  stone  i>atient. 
In  the  hospital  of  Gothenburg,  in  Sweden,  whicli  contains 
sixty  beds,  not  a  single  case  of  stone  was  roceived  in  fifteen 
ycars.t 

The  climatic  conditions  favourable  to  the  prevalence  of  stone 
appear  to  vary  within  narrow  topographical  limiU.  OF  the 
eleveu  registration  districts  into  which  England  and  Wales  are 
divided,  the  eastern  counties  of  Norfolk  and  Suffolk  furnish 
the  largest  proportion  of  deaths  from  stone.  Next  to  these 
come  the  North  Slidland  Counties.  The  fewest  deaths  fixjra 
stone  (as  compared  to  the  total  mortality)  are  funiished  by 
Lanca^ire  and  Cheshire,  and  by  the  South  Western  Counties.^ 

•  The  frequency  of  stone  io  Kgypt  is  due  to  Ibe  raviucei  of  ibe  Bilh&rKU 
luenutobiA,  a  n]inat«  panuite  which  infraU'  tUo  nriiuu-y  or^iu  iu  hut 
ooontries  -  (see  Biltinrua). 

t  CiTuJe.  Trails  de  I'Affection  Calculeuw,  p.  fiSO. 

X  The  following  Ublc  shows  tbc  pri)ix>rtion  of  deaths  from  stooe  in  each  of 
the  elercn  rvgistratiou  dintricU  of  Kogliind  and  Wulea,  fur  every  100,000 
dmtha  fnun  ■!!  eatuee,  in  the  five  years  1SC7— Gl.  AUlee  only  are  included. 
(Cautructed  fn'ta  thu  BegUtrar*0«uerari  Keporta.) 

Norlb-Woiteru 45 

Soalb-Wwtein 50 

p  2 
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CLASSIFICATIOK  OF  URINARY  CALCULI.  THEIU  CHEMl- 
CAL  CHARACTERS,  ORIGIN,  OROWTH,  AND  GENERAL 
CLINICAL  HISTORY. 

Urinary  calculi  may  be  classilied,  according  to  their  chemical 
corapofiition,  into  eight  yrimary  and  one  eecomlary  epeciee. 
The  primary  species  are: — 1.  Uric  acid.  2.  Uratcb.  3.  Oxalate 
of  lime.  4.  Cystine.  5.  Xautliinc.  6.  Ui-ostealith.  7.  Bone 
earth  (basic  phosphate  of  lime).  8.  Carbonate  of  lime.  The 
secondaiy  concretion  is  composed  of  a  mixture  of  the  phosphate 
of  lime  and  the  ammoniaco-magnesian  phosphate. 

In  addition  to  these,  which  are  composed  of  normal  or  ab- 
normal, but  strictly  urinaiT,  ingredients,  two  other  »|)ecies  are 
occasionally  found  in  the  urinary  passages  which  have  an  origin 
extraneous  to  the  urine.  These  SLmfibrim  or  blood  c&ncreiionB 
and  prosUttic  calculL 

Urinary  concretions  always  contain,  in  addition  to  their 
proper  component!),  slight  admixtures  of  animal  matters,  viz^ 
mucus,  epithelium,  pigment,  and,  generally  also,  more  or  less 
deai<!cated  blood  and  pus. 

The  terra  "gravel"  is  giren  to  concretions  of  small  dimen- 
sions, which  are  not  too  large  to  be  spontaneously  voided 
by  the  ui'ethra  ;  the  larger  masses  are  called  '*  stones,**  or 
"  calculi." 

Calculous  formations  are  said  to  be  primary,  when  they  are 
deposited  fi*om  the  unchanged  urine,  owing  to  some  inherent 
vice  in  its  composition  ;  and  sccoiulary^  when  the  deposit  is  due 
to  ammoniacal  decompoKition  of  the  urine  in  the  lower  urinary 
passages. 

It  is  essential  to  rccofrnisc  this  difTerencc  in  order  to  under- 
stand the  mode  of  gi'owth  of  urinary  calculi,  and  the  principles 
which  should  guide  their  medical  treatment. 

Fonth  Midland «2 

West  Muilnnd 63 

Nt>rtliern C7 

Yurksbire 75 

London 89 

Moiiiiioiitbiliire  nod  WaUs Vl 

Buutlt'Eiistern 99 

Kut-ik  Midliind  ...                   ....  101 

Katbcrn .  .126 
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It  has  been  already  explained  that  whenever  the  mine  be- 
oonies  decom[K>scd  and  ammoniacal,  ita  earthy  conBlituenta  are 
precipitated  as  a  Bcdiraent,  composed  of  phosphate  of  lime  and 
the  ammoninco-magn&sian  phoBphatc,  often  mixed  with  small 
quantities  of  urate  of  ammonia  and  carl>onate  of  lime.  This 
ifi  identical  with  the  aecaitthrtj  phosphatic  deposit  on  urinary 
calculi.*  Its  production  is  due  to  the  transformation  of  urea 
into  carbonate  of  ammonia.  Any  obstacle  which  delays  the 
urine  in  its  channels,  and  prevents  its  sj^eedy  and  complete 
evaooation,  tends  to  bring  about  this  change.  The  presence  of 
a  calculns  in  the  bladder  presents  a  condition  highly  favourable 
to  the  production  of  ammoniacal  urine,  and  to  the  precipitation 
of  the  secondary  phosphatic  deposit  Accordingly  it  is  found, 
that  calculi  which  have  been  long  detained  in  the  bladder,  are 
ft^uently  covered  over  with  a  phosphatic  incrustation.  In- 
deed, it  may  be  Baid  that  this  is  the  proper  ultimate  stage  and 
last  chapter  in  the  history  of  eveiy  urinary  concretion,  unless 
its  career  be  cut  short  by  spontaneous  expulsion  or  removal  by 
gnrgical  operation. 

The  epoch  at  which  the  secondary  deposit  l)egins  to  fonn  is 
quite  uncertain,  and  dojwnds  on  the  cononrrence  of  cystitis. 
Sometimes  small  calculi,  weighing  only  a  few  draclinis,  are 
found  covered  with  a  thick  investment  of  phosphates ;  in  other 
instances  large  calculi,  weighing  many  ounces,  are  foimd  with- 
out any  traces  of  phospliatic  incrustation.  Ho  long  as  the  urine 
remains  acid  the  surface  of  the  stone  remains  free  from  phos- 
phates, bub  as  soon  as  the  urine  becomes  freely  ammoniacal,  the 
secondary  deposit  begins  to  accumulate. 

It  follows  from  these  facts,  that  a  solvent  treatment  which 
may  have  been  applicable  in  the  early  existence  of  a  stone, 
ceases  to  be  so  when  the  urine  becomes  ammoniacal  and  a 
secondary  deposit  has  taken  place. 

The  principal  points  relating  generally  to  the  structure  and 
growth  of  urinary  calculi  are  embraced  in  the  following  propo- 
sitions : — 

1.  Calculi  may  consist  entirely  of  one  ingredient,  ns  uric 


*  The  fetid  inerovtAtion  which  coven  public  uriaalB  u  likewise  of  ituuUr 
natare. 
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acid,  oxalate  of  lime,  cystine,  &c. ;  or  two  or  more  pn 
deposits  may  alternate  with  each  other  in  the  form  of  love 
as  to  constitute  an  a/Mnw/mi^  calculus. 

2.  The  most  common  alternations  are  uric  acid  and  oxalate 
of  lime  ;  but  any  primary  deposit  may  alternate  with  any  other 
primary  deposit :  as  cystine  with  uric  acid  ;  uric  acid  with 
bone  earth  ;  or  oxalate  of  lime  and  bone  earth.  The  two  last 
cases  are  however  excessively  rare.  The  number  of  layers  com- 
posing an  altematin^f  calculus  is  quite  uncertain  ;  there  may 
be  only  three  or  four,  or  twenty  or  thirty.  The  thickness  of 
the  layers  varies  conversely  with  their  number. 

3.  A  calculus  consisting  of  only  one  substance  has  usually  a 
stratified  arrangement,  and  exhibits  an  indciinite  number  of 
concentric  layers.  Such  is  iLsually  the  structure  of  uric  acid, 
oialutc  of  lime,  and  phosphatic  calculi.  But  sometimes  the 
calculous  matter  is  deposited  in  vertical  lines  radiating  &om 
the  centre.  This  is  the  usual  structure  of  cystine  calculi.  Some- 
times one  portion  of  a  stone  has  a  radiated,  and  another  portioa 
a  stratified  formation. 

4.  Most  urinary  calculi  are  divisible  into  a  central  portion 
or  fiwleus,  and  an  outer  portion  or  body,  Therc  is  also  not 
unfroquently  an  outer  investment,  or  crtisff  of  phosphatic 
deposit. 

6.  The  nucleus  may  be  of  the  same  nature  as  the  body,  or 
differ  from  it.  The  nucleus  may  consist  of  uric  acid,  oxalate 
of  lime,  or  any  other  primary  formation,  or  it  may  be  a  clot  of 
blood,  or  a  mass  of  mucus  ;  or,  lastly,  it  may  consist  of  some 
foreign  body  introduced  from  without. 

G.  The  determining  cauftM  of  the  formation  of  urinary 
calculi  are  still  but  imjxirfectly  known.  The  more  usual  arc 
the  following  :— (ff)  An  excessive  projx)rtion  of  the  precipitated 
ingi-cdient  in  the  urine ;  (b)  A  too  acid  state  of  the  urine, 
which  diminishes  its  solvent  power  over  uric  acid  and  the 
urates  ;  (c)  An  alkaline  st^te  of  the  urine.  If  the  alkalescence 
be  due  to  fixed  alkali,  the  bone-earth  phosphate  and  car- 
bonate of  lime  ai'e  liable  to  precipitation  ;  this  is  however  a 
very  rare  contingency  in  tlie  human  subject,  though  common 
in  the  herbivora.  If  the  alkalescence  be  duo  to  carbonate  of 
ammonia,  the    secondary  phosphates    are  precipitated ;   (d) 
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Deficiency  of  chloride  of  sodium  and  the  alkaline  phosphates 
in  the  urine,  reduces  its  solvent  power  on  uric  acid  (Heller); 
(e)  The  presence  in  the  urine  of  an  abnormal  constituent  of 
sparing  solubility,  such  as  cystine  or  xanthine  ;  (/)  The 
accidental  presence  of  a  body  suitable  to  form  a  nucleus,  such 
as  a  small  mass  of  concrete  blood,  mucus,  epithelium,  or  an 
extraneous  baly,  such  as  a  bit  of  bougie,  n  piece  of  bone,  a 
wire  or  needle,  a  bit  of  sealing-wax,  and  so  forth. 


OF  THE  PARTICtTLAR  VARIETIES  OF  URINARY  GRAVEL  AJTD 
CALCUU. 


1,  Uric  acid. — This  is  by  far  the  most  frequent  species  of 
urinary  concretion.  It  constitutes  probably  five-sijstlw  of  all 
renal  concretions,  and  of  vesical  calculi  which  have  only  recently 
descended  from  the  kidney.  As  gravely  uric  acid  may  be  passed 
in  the  form  of  small  diKtorU^I  crystalline  aggkimcrations,  or  as 
little  Bi)herical  bodies,  ranging  from  tlie  size  of  a  l>oppy  seed 
to  that  of  a  mustard  seed,  or  in  flattened  warty  concretions  as 
large  as  split  peas.  AU  these  have  a  yellowish,  brownit^h,  or 
reddiali  c^ilour.  They  are  derived  from  the  kidney,  and  may 
be  discharged  singly  or  in  nimibers  at  irregular  intervals. 

When  retained  in  the  bladder,  they  grow  into  flattened  oval 
calculi,  sometimes  roundish,  sometimes  elongated  like  an 
almond.  They  vary  in  colour  from  a  light  fawn  to  a  deep 
brick-red,  according-  to  the  quantity  and  nature  of  the  urinary 
pigment  which  they  contain.  Their  surface  is  usually  studded 
with  minnte  tubercles,  or  mamillations,  which  are  worn  into 
smooth  facets  if  more  than  one  stone  co-exist  in  the  bladder. 
Their  weight  varies  from  a  drachm  to  an  ounce,  but  sometimes 
readies  four  or  five  ounces. 

Uric  acid  calculi  possess  considerable  hardness  ;  their  spec 
grav.  is  about  1*5.  Uric  acid  is  best  recognised  by  the  mor- 
eiid  test,  described  at  p.  36.  Its  most  important  pi-operties, 
from  a  therapeutical  point  of  view,  are  its  solubility  in  very  weak 
solntions  of  the  carbonates  of  potash  and  soda,  and  its  insolu- 
bility in  strong  solutions  of  the  same,  as  well  as  in  water  and 
dilute  acids. 

Pathologically,  uric  acid  is  closely  rehited  to  gout.    Hence 
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the  frequency  of  nric  acid  gravel  and  stone  in  the  wealthier 
cloases  in  the  middle  and  later  periods  of  life. 

The  urine,  in  the  subjectfi  of  nric  acid  calculi,  is  acid,  and 
often  liigh-coloored,  prone  to  deposits  of  uric  acid  crystals 
and  amorphons  urates. 

The  medical  treatment  of  this  class  of  calculi  will  be 
described   at  length   in   a   separate  section  (see    Solvent 

TaEATMEiT).  • 

2.  Urate  conertiiona. — The  some  concision  has  existed  re- 
specting the  ooin^KNution  of  these  concretions,  as  re3]'>octing 
that  of  the  amorphous  urate  deposit.  They  are  usually 
designated  urate  of  ammonia,  but  Uieir  chemical  nature 
requires  re-examination. 

They  constitute  small,  soft,  agglomerations  in  the  kidneys 
— rarely  in  the  bladder ;  and  are  almost  confined  to  young 
children.  Heller*  states  that  he  has  found  them  several  times 
in  the  kidneys  and  ureters  of  sucking  infaut-s  in  the  Vienna 
Foundling  Hospital.  They  formed  small  irregular  clumps, 
sometimes  heajjed  together  into  a  mass  as  large  as  a  kidney 
bean.  Heller  encountered  similar  calculi  on  two  occasions  in 
adults.  Urate  calculi  are  very  rare,  and  never  reach  a  large 
size.  It  may  bo  doubted  whether  the  calculi  described  by  Prout 
as  urate  of  ammonia  were  really  anything  more  than  fawn- 
coloured  uric  acid. 

The  deposition  of  spiny  clumps  of  urate  of  soda  in  the 
urinary  piissagcs,  is  not  uncommon  in  the  febrile  complaints 
of  infants  and  youug  ehildrcu,  especiiilly  when  there  is 
temporary  retention  of  mine.  It  seems  not  unlikely  that  some 
of  these  clumps  may  be  retained  in  the  f»elvi8  of  the  kidney 
or  in  the  bladder,  and  become  the  nuclei  of  future  calculi  ; 
and  that  the  excessive  frequency  of  calculi  in  children  is  due 
to  this  cause  (see  p.  45). 

Tlie  urine  from  which  this  variety  of  concretion  is  deposited, 
has  an  acid  re-action,  and  the  medical  treatment  is  identical 
with  that  of  uric  acid  calculi.  TI»e  circumi*t4mce8  under  which 
tliis  concretion  is  deposited,  must  be  corel'uUy  distinguished 
from  those,  in  which  urate  of  ammonia  (of  undoubted  compo- 


*  HArncoaerctionen,  p.  13i. 


OXALATE  OF  LIME. 


217 


sitioD)  is  deposited  in  an  ammoniacal  urine  mixed  with  secondniy 
phosphates. 

Urate  concretions  are  distinguished  chemically  by  their 
solubility  in  hot  water. 

3.  Oxalate  of  Ihne  or  mulberry  calculus, — Oxalate  of  lime 
may  be  discharged  as  minute  concretions,  or  gravel,  from  the 
kidney,  or  grow  to  be  a  stone  in  the  bladder.  In  the  former 
oase  the  concretions  are  usually  smooth,  rounded,  greyish  dark 
bodies,  resembling  hemp-seed. 

Vesical  calculi  of  this  class  are  exceedingly  hard,  and  break 
into  sharp  an^ilar  fragments  when  crashed  by  the  lithotrite. 
Tliey  are  usually  of  a  spherical  shape  ;  their  surface  is  tuber- 
culated  like  a  mulberry  (Fig.  33),  and  is  usually  of  a  blackish- 
brown  colour.  Sometimes  however  tliey  are  oval  and  smooth, 
and  of  a  blueish-gray  colour. 


FiQ.  St.  Oxalate  ci  lima  or  mulborry  calculua. 

The  nucleus  of  a  mulberry  calculus  is  frequently  composed 
of  uric  acid  ;  and,  conversely  (though  much  more  rarely)»  a 
uric  acid  stone  may  have  a  nucleus  of  oxalate  of  lime.  Dr. 
Beale  has  farther  shomi,  that  in  the  cenlro  of  a  uric  acid 
nucleus,  there  is  ollen  a  microscopic  clump  of  dumb-bells  of 
oxalate  of  lime. 

Calculi  composed  of  alternate  layers  of  oxalate  of  lime  and 
uric  aoid,  are  more  common  than  those  composed  of  oxalate  of 
lime  alone.  These  layers  may  form  complete  concentric  cap- 
snlee,  or  bo  partial  and  imperfect  In  the  latter  case  the  con- 
cretion is  amenable  to  tlie  solvent  and  disintegrating  action  of 
the  alkaline  cnrbonates  ;  in  the  former  it  is  wholly  beyond  the 
power  of  such  solrenta. 
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Oxalato  of  lime  is  insolnble  in  alkaline  carlK>nates  and 
organic  acids  ;  but  it  diseolvea  in  nitric  and  muriatic  acida. 
When  heated  before  the  blowpipe,  it  first  blackens^  and  finally 
leaver  a  bulky  white  ash  of  caustic  lime,  which  blues  moiatened 
litmus  paper. 

During  the  formation  of  oxalate  of  lime  calculi,  the  orino 
ia  always  acid. 

4.  Cysihie. — Gravel  and  calculi  of  cystine  belong  to  the  rarer 
species  of  urinary  concretions.  They  are  usually  found  in  the 
bladder  as  large  CiUculi»  but  sometimes  they  are  discharged 
spontaneously  as  gravel.  I  have  in  my  collection  a  small 
calculus  of  pure  cystine,  weighing  only  a  grain  and  a-half ;  it  ia 
one  of  several  passed  at  divers  |)enod6  by  an  artisan.  It 
forms  a  light  yellow  lenticular  mass,  with  a  rongh  surfece. 
Sometiniea  vesicid  calculi  of  cystine  attain  a  weight  of  three 
or  four  ounces.  They  are  usually  egg- 
shaped,  of  a  full  honey-yellow  colour, 
mamillated  on  the  surface,  and  lus- 
trous, as  if  studded  with  minute  crys- 
tals. Wheu  cut  into,  they  show  a 
radiated  stnicture,  and  an  obscurely 
transparent  brilliance  like  yellow  bees- 
wax. They  are  usually  coiu[jo8ed  of 
pure  cystine,  unmixed  with  any  other 
substance.  Sometimes  they  have  a  nucleus  of  uric  acid.  In 
a  specimen  in  the  Museum  of  the  Manchester  Infirmary  (Fig. 
34)  the  central  nodule  ia  uric  acid  ;  aromid  this  is  a  body  of 
pure  cystine  ;  overlying  this  a  layer  of  mixed  uric  acid  and 
cystine  ;  and  enveloping  the  whole  a  crust  of  secondary  phos- 
phates, mixed  with  cystine. 

Cystine  calculi  possess  the  curious  property  of  assuming  a 
pale  green  colour  when  long  exposed  to  fall  daylight.  Tho 
specimen  juat  referral  to  afforded  on  interesting  example  of 
tliis  change.  The  calculus  hod  been  divided  equalorially  ;  one 
half  lay  in  the  cabinet  with  its  cut  surface  downwards,  and  tlie 
other  half  with  the  cut  surface  upwards,  exposed  to  the  light. 
The  latter  had  a  delicate  emerald  green  tint,  while  the  former 
preserved  its  original  yellow  colour. 
Another  carious  circumstance  in  the  hibtoiy  of  cystine,  is  its 


Fid   M. 
Section  ol  II  cystine  efllctiltu^ 
wlUi  a  nudouB  nT  uric  odd. 
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tendency  to  run  in  families.  Dr.  Morcet  gives  an  account  of 
two  brothers  in  whose  kidneys  cystine  calculi  were  found. 
Both  Lenoir  and  Civiale  extracted  cystine  calculi  from  the 
bladders  of  two  brothers.  Tocl  relates  the  history  of  two 
sisters  who  voided  cystine  with  the  urine. 

Cystine  calculi  are  much  more  friable  than  uric  acid  or  oxa- 
late of  lime.  They  are  easily  scraped  with  the  noil,  and  offer 
especially  favourable  objects  for  treatment  by  litliotrity. 

Cystine  is  reoognised  with  great  facility.  If  a  particle  be 
placed  on  a  wateh-glaaa,  or  on  a  slip  of  glass,  and  treated  with 
caustic  ammonia,  it  8i>eedily  dissolvcH  ;  by  exposure  to  the  air 
for  a  few  hours,  the  volatile  alkali  exhales,  and  bcantit^l  six- 
sided  crystals  are  deposited,  which  are  highly  characteristic  (see 
Fig,  12).  Cystine  is  also  soluble  in  the  mineral  acids  ;  and  in 
the  fixed  alkalies  and  their  carbonates  ;  but  it  is  precipitated 
by  organic  acids  and  by  c-arl>onate  of  ammonia, 

5,  Xanthitie  calculi  are  excetisivoly  rare»  (See  X4>'tbi5B, 
p.  59.) 

6.  Faity  or  aaponaesoua  cmicretions.  UrostmUth  (of  Heller). 
In  the  Mnseum  of  the  College  of  Surgeons  of  London,  there  arc 


VmL  U.    Bectinn  of  »  fatty  rtr  ifiih.n.i  o.i-  .  .'in  n-ti-jn  (itraif#tifJ/A)  MiiTniiiuled 
Ullil plui«]j|uito»— (rom  tbo  HiLMititn  ul  th«  London  CuUcir«  uf  burgooiu. 


two  magnificent  specimens  of  vesical  calculi,  composed  of  a 
central  fatty  or  sa^ionaccons  maaa  sarroonded  with  a  thick 
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investment  of  phosphates  (Fig.  35).  Both  belonged  to 
Hunter's  collection,  and  both  are  figured  and  described  in  the 
catalogue  of  calculi  published  in  1842.  They  are  described  at 
'*  consisting  of  the  earthy  phosphates  deposited  upon  a  maes  of 
olcote  and  margarate  of  lime."  This  mass  is  of  a  light 
yellow  colour,  and  its  irregularities  correspond  with  those  of 
the  cavity  in  which  it  loosely  lies.  At  p.  129  of  the  cata- 
logue, the  following  ingenious  remarks  are  made  rc8[>ecting 
the  probaltle  origin  of  tliese  stones  : — **  On  account  of  some 
real  or  supposed  disease  of  the  bladder,  a  solution  of  soap  hat:! 
been  injected  into  its  cavity  ;  mutual  decomposition  betweeai 
the  soap  and  the  salts  of  the  urine  has  been  the  necessary  re> 
suit ;  the  alkali  of  the  fonner  uniting  with,  and  forming  soluble 
ooinpounds  with,  the  phosphoric  and  other  acids  of  the  urine, 
while  the  emlhy  bases  of  the  urine  have  precipitated,  in  com- 
bination with  the  fatty  acids  of  the  soap,  in  the  form  of  a  semi- 
gelatinous  sparingly  soluble  co]n]x>uu<l,  being  in  fact  an  earthy 
soaji ;  this  substance,  acting  as  a  foreign  body  in  the  bladder, 
has  induced  the  deposition  of  the  phosphates,  and  given  rise  to 
the  formation  of  a  calculus." 

The  fatty  or  saponaceous  masses  here  doscriljed  are  probably 
of  the  same  nature  as  those  described  by  Holler  in  18-15,  and 
named  by  liim  Urosfealith,*  Only  uue  other  case  has  beea' 
published  ;  it  was  observed  by  Dr.  W.  Moore  in  1853.1 

Holler's  patient  was  a  man,  24  years  of  age,  who  passed  a 
number  of  small  concretions  about  as  large  as  peas.  When 
fresh,  they  were  soil  and  elastic,  like  india-rubber,  but  dried 
into  hard,  brittle,  wax-like  maases.  They  dissolved  readily  in 
caustic  potash,  forming  a  soap.  They  also  dissolved  readily  in 
ether,  but  with  difficulty  in  alcohol.  In  hot  water  they  did 
not  disaolve,  but  softened.  They  melted  with  heat,  and  even- 
tually burned  with  a  bright  yellow  flame,  exhaling  an  odonr 
of  shellac  and  beuzoin.  They  contained  a  large  quantity  of 
earthy  phoB})hates. 

Dr.  Moore's  siwcimens  consisted  of  two  very  small  dark- 
brown  calculi,  which  had  a  soft  wax-like  consistence,  and 
appeared  to  consist  of  a  lime  soap.    They  partly  dissolved  in 

•  Barneoocretionen,  p.  146;  alito  Ueller's  Arohiv,  Bd.  IT.,  p.  1. 
f  I>ublui  <juftn«iiy  Joura.  of  Med.  dcieace,  vol.  xvu.,  p.  473. 
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hot  alcohol ;  and  the  solution,  when  colil,  deposited  a  whitish 
matttjr.  which  cxliibilvd  numerouK  fat  globules,  but  no  crystal- 
line plates.  When  incinerated  before  the  blosv-pipe  they  yielded 
a  white,  nlknh'nc,  caloareoua  ash.  A  year  later,  Dr,  Moore  re- 
ceived from  Or.  R.  Adama  two  calcnli  taken  from  the  body  of 
this  patient.  One  was  a  large  phosphatic  stone,  in  the  centre 
of  which  was  a  cavity  containing:  some  of  the  same  dark-brown 
tubstauce.  Dr.  "W.  Da\7,  who  examined  a  portion  of  this, 
judged  it  to  be  composed  of  limo  **  in  combination  with  the  fat 
or  waxy  substance  forming  some  organiu  combinations  with 
the  fatty  acids." 

7.  Carbo}i/its  of  Ume. — Concretions  of  carbonate  of  lime  are 
of  extreme  rarity  in  the  human  snbjcct.  Those  whicli  have 
been  described,  were  of  small  dimensions,  varying  from  the  size 
of  a  pea  to  that  of  a  hazel-nut,  smooth  on  the  surface,  grey, 
yellowish,  or  bronze  coloured — sometimes  with  a  metallio 
lustre,  and  generally  very  hard. — (See  Carb.  Lute,  p,  71.) 

8.  Basic  pfiospkak  <^  tittte  or  Bone-earth. — Concretions  of 
this  substance  alone  are  very  rare.  They  were  formerly  con- 
founded with  the  mixed  ))ho3phntc5  which  constitute  the 
sccondai^  deposit.  TUey  vary  in  size  from  a  pea  to  a  hen's 
egg.  They  are  white  and  chalky  in  appearance,  and  of  a  soft, 
smoothish  exterior,  with  an  earthy  fracture.  Sometimes  their 
texture  is  loose,  sometimes  veiy  compact. 

Bone-earth  rarely  alternates  with  any  other  deposit ;  occa- 
sionally, however,  it  docs  so.  There  is  a  fine  specimen  in  the 
museilm  of  the  Manchester  Infirmarj,  in  which  bone-earth 
alternates  with  uric  acid. 

When  the  urine  is  rendered  alkaline  by  alkalising  salts,  or 
becomes  alkaline  after  a  meal,  the  bone-earth  phospliate  is 
sometimes  abundantly  deposited  ;  but^  from  its  uncrystalline 
condition,  it  has  vciy  little  tendency  to  agglomorat-e  into  concre- 
tions. Patients  may  pass  an  alkaline  and  turbid  urine  (from 
Ibis  cause)  for  months,  without  practically  any  risk  of  the  for- 
mation of  a  stone,  as  is  daily  witnessed  in  the  now  favourite 
method  of  treating  acute  rheumatism  by  alkalies. 

9.  J/i>-erf  or  Mcondary  pftospktttts  {fusible  cafa^hts). — The 
composition  and  production  of  this  deposit  from  ammoniacal 
urine  has  been  aU'eady  explained.     It  rarely  forms  the  entire 
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of  a  urinary  calculus  ;  but  more  commonly  encrusts  calculi  of 
Bome  other  species,  or  an  extraneous  body  which  acta  aa  a 
nucleus  (Fig.  3G).  Concretions  of  thia  Bubetance  are  frequently 
formed  around  the  inequalities  of  fungous  or  other  growths  of 


iifj*fi/./r 
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the  urinary  orp;ans.  Calculi  of  the  mixed  j)hufiptmtes  may  go 
on  increasing  for  an  indefinite  period,  and  completely  fill  the 
bladder,  attaining  a  weight  of  10,  20,  or  even  30  ounces.^ 

In  their  physical  characters,  fusible  calculi  most  resemble  the 
bone-earth  phosphate.  They  are  usually  lax  and  friable,  com- 
posed of  concentric  laminrc,  or  irregular  ;  often  studded  on  the 
surface  with  brilliant  glistening  points  of  triple  phosphate 
crystals.  They  readily  break  down  under  Uie  lithotrite  ;  but  the 
general  irritation  of  the  system,  and  the  li-equent  co-existence 
of  grave  anatomical  lesions  in  the  urinary  passages  or  the 


*  From  a  drawing  in  the  possession  of  Mr.  Souttmm.  The  biutoiy  of  thu 
■tone  <wbioh  was  sucooBsfully  removeil  by  the  rccto-resica]  opemtion)  is  givea 
b;  Mr.  Southam  in  the  12nd  toI  of  tlie  Medico-ChimrKica.!  TrariMictions. 

+  Dr.  rylUrhoeTcn,  of  lirnsarls,  witlidrev,  by  the  BUpra-jml.i.;  nperation, 
from  the  bladder  of  a  man,  af^d  thirty-nine,  an  enormous  uval  ci»iieretioD 
wcighuig  404  ouncra,  and  measuring  round  its  looRpst  diameter  17  inches.  I 
bellevQ  this  is  the  largest  ever  extracted  from  a  liriog  person.  It  bad  been 
growing  fmm  the  age  of  tweWe.  (Leroy  d'£tiulles  (fils;,  Traits  pratique  d«  U 
Onrelle,  Faris,  18tf3.) 
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kidneys,  render  these  cases  unfarourabLc  sabjects  for  operation. 
They  ore  especially  suited  for  u  solvent  treatment  by  means  of 
acid  injections,  thrown  into  the  bladder  in  the  manner  practised 
by  Sir  B.  Brodie. 

CliemicaUy,  tiiis  concretion  is  characterised  by  fusing  into  an 
enamel,  when  strongly  urged  by  the  blow-pipe.  It  is  very 
soluble  in  acids,  esixK-ially  the  mineral  acids  ;  bat  wholly  in- 
soluble in  water  and  alkalies. 

10.  FiMm  a$td  blood  eoncreiions. — Marcet  gives  an  account 
of  a  small  calculus  about  the  size  of  a  large  pea,  which  was 
passed,  after  much  suttcrin*^,  by  a  gentleman  between  60  and 
65  y^ars  of  ago.  He  had  been  eufTering  for  two  or  three  years 
from  symptoms  of  urinary  calculi,  and  bad  preWously  passed 
three  similar  concretions.  The  specimen  examined  by  Marcet 
had  a  yellowish-brown  colour,  somewhat  resembling  becs'- 
wax.  Its  hardness  was  also  nearly  that  of  bees*-wax.  Its 
surface  was  uneven,  but  not  rough  to  the  touch ;  it  was  some- 
what elai^tic.  WTien  examined  ehemiually,  it  answered  to  re- 
actions of  librine. 

A  small  concretion,  about  the  size  of  a  small  jwa,  was  handed 
to  me  for  examination  by  my  colleague,  Mr.  Beever.  It  had 
been  passed  by  a  man  of  thirty-five,  whose  urine  was  not  albu- 
minous. Its  texture  was  hard  and  brittle,  its  external  surface 
rough,  its  colour  dark  reddish-brown.  It  swelled  into  a  volu- 
minous coal  under  the  blow-pipe,  and,  when  fully  incinerated, 
left  a  very  scanty  white  ash.  It  was  evidently  composed  of 
inspissated  blood. 

A  patient  whom  I  recently  saw  with  Dr.  Holland  was  in  the 
habit  of  passing  numlx'rs  of  blood  concretions  of  a  softer 
texture.    He  had  previously  suftcred  from  btematuria. 

Numerous  similar  concretions  were  found  loose  in  the  infnn- 
dibula  and  pelvis  of  the  kidney,  in  the  case  of  ruptured  kidney 
already  described  at  p.  100. 

My  collection  contains  a  very  fine  blood  concretion,  taken 
from  the  bladder  of  a  sheep  (Fig.  37).  The  specimen  was  pre- 
sented to  me  by  Mr.  Lund.  It  is  as  large  as  a  small  walnut, 
very  light — weighing  only  37  grains.  It  is  nearly  spherical, 
and  exceedingly  ragged  on  the  surface,  which  is  studded  all 
over  with  reddish-black  warty  projectiona.    This  dark  warty 
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Blofid  rtincroUoo  from  the 
bladder  of  a  ^keep. 


pert  forms  tbe  outer  crast  of  the  concretion,  is  very  brittle, 
and  breaks  with  a  lustrous  fracture.  When  sawn  through,  the 
rough  outside  crust  is  found  to  be  about 
n  line  thick  ;  it  invests  an  oval  body, 
which  has  an  even,  sharply  defined  out- 
line. The  body  has  the  appearunoe  of 
baked  clay  j  it  is  of  nut-brown  colour, 
and  easily  scraped  with  the  nail.  It 
bre^iks  with  a  dull  fracture,  like  a  piece 
of  catechu.  Ejcamined  chemically  and 
micro6Copically,  both  l)ody  and  crust 
were  found  to  possess  the  characters  of 
concrete  blood.  The  scanty  ash  obtained  by  calcination  gave 
abundant  evidence  of  iron. 

All  these  instances  a])pcur  to  liave  been  connected  with  the 
occurrence  of  renal  haiinaturia.  Such  concretions  sometimes 
serve  as  nuclei  for  uric  acid  or  oxalate  of  lime  calculi.* 

11.  Prostata  calmlu — Although  these  are  not,  strictly  speak- 
ing, urinary  products,  they  arc,  in  very  rare  instances,  dis- 
charged spontaneously  with  the  urine,  and  therefore  deserve 
some  notice  on  this  connection. 

Mr.  H.  Thompson,  who  has  investigated  this  subject  with 
great  care,  states  that  the  existence  of  concretions  in  the  pros- 
tote  is  almost  universal  after  the  age  of  puberty.  He  found 
them  invariably  present  in  seventy  prostates  which  he  exam- 
ined from  persons  above  twenty.f 

They  begin  as  minute,  globular,  transparent  bodies  in  the  fol- 
licles of  the  gland.  At  first,  they  are  wholly  composed  of  an 
albuminous  matter,  arranged  in  concentric  layers  round  a  vesi- 
cular nucleus.  But  as  they  grow,  tliey  are  gradually  more  and 
more  impregnated  with  mineral  matter,  until  at  length  they 
attain  the  hardness  of  the  liardest  urinary  cjilculi.  As  a  rule, 
they  produce  no  symptoms,  and  their  existence  is,  perhaps, 
hardly  to  be  looked  on  as  a  disease.  They  usually  vary  in  size 
from  a  poppy  seed  to  -y^^vir  o^  *^  \rn^. 

In  some  cases,  however,  the  ])roceBs  docs  not  stoj)  here.  The 
earthy  material  is  deposited  in  great  quantity ;  and  large  con- 
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crctioDs  are  formed,  which  encroach  on  the  glandular  tia&ne, 
and  projtx-t.  into  the  uretlira  in  the  form  of  obloug  masses, 
whiuii  rotjuire  operative  procedures  for  their  removal. 

A  remorkahle  and,  so  far  as  I  know,  unique  example  of  the 
fipontaneous  cxjiulsion  of  vast  nombcra  of  minute  profitatic 
calculi  recently  fell  under  my  notice. 

The  patient  was  a  gentleman,  seventy  years  of  age,  goffering 
from  enlarged  prostate,  under  the  care  of  Mr.  George  Hunstonc, 
of  this  town.  On  the  20th  of  April,  1864,  Mr.  Hunstone 
brought  me  a  8i>eciraen  of  the  urine  for  examination.  It  was 
ammoniucal,  and  contained  a  good  deal  of  pus.  At  the  bottom 
of  the  ])lual  were  a  large  number  of  minute  amber-coloured 
calculi— the  largest" of  which  were  alwut  the  size  of  i>oppy- seeds, 
and  the  smallest  only  just  visible  to  the  naked  eye,  aa  bright 
epeckfi.  On  snbsecjuent  occasions  Mr.  Hunstone  brought  me 
additional  quantities  of  urine  containing  similar  bodies.  Alto- 
gether I  obtained  al)out  eight  grains  of  these  calculi ;  they 
were  easily  separated  from  the  urine  by  levigatiou  and  decan- 
tation.  Mr.  Hunstone  stated  that  the  patient  hnd  been  in  the 
habit  of  voiding  the.se  calculi  for  some  months,  at  frequent 
intervals.  The  patient  died  some  few  months  back,  and,  unfor- 
tonaiely,  no  opportunity  was  afTorded  of  making  a  posi-mortem 
examination. 

The  largest  of  the  specimens  in  my  possession  ia  about 
the  size  of  a  mustard  seed ;  there  are  a  good  many  as 
large  as  poppy-seeds ;  but  several  hundreds  are  less  than 
a  qnailer  of  this  size,  and  many  thousands  ai^  still  smaller. 
They  are  mostly  splierical  in  shape  ;  many  are  rudely 
cubical  or  jiyraiuidal.  They  possess  a  full  amber  colour, 
and  are  finely  translucent.  Under  the  microscope  they  pre- 
sent the  appearances  represented  in  Fig.  38,  and  exhibit  an 
infinite  series  of  concentric  lines.  The  centre  or  nucleus 
is  variously  composed.  In  some  of  them  it  is  an  object 
resembling  a  glandular  cell,  in  others  a  prismatic  crj-stal, 
in  others  amorphous  earthy-looking  matter.  In  some,  again, 
the  nucleus  is  double,  in  others,  treble,  or  even  quadruple 
(Fig.  38).  With  jwlarized  light  they  display  a  dark  cross, 
aa  represented  in  the  lower  right-band  comer  of  the  figure. 
When  crushed  they  break  into  angular  fragments. 

Q 


M 


GRAVEL  AND  CXtCVhtrSk 


Tho  onlcali  di^aolve  rapidlj  in  minem]  acidB,  widi 
diBi'Dgugciiit'iit  of  corbouiu  acid — leaving  CBggied,  bKOWB,fiil^ 


Flo.  Hi.  PtuataUc  c«limll  ipontaneoualy  voided  wUb  Hm  uHua— bJglily  nu^attaL 

organic  rcmDants.  Acetic  acid  acts  very  slowly  npon  them,' 
without  disengap^einent  of  carbonic  acid;  but  in  the  coorse  of  two 
or  three  days  all  the  raineml  matter  is  talcen  up,  and  the  animal 
matrix  is  left,  as  soft,  lij^lit  Ifalls,  preserving  the  stratified  ap- 
pearance of  the  original  calculi,  but  with  a  diminution  of  their 
oriirinal  tranflluccncy.  They  ore  unaffected  by  caustic  potash. 
The  muresid  test  yields  not  the  slightest  evidence  of  uric  odd. 
When  heated  to  whiteness  before  the  blow-pipe,  their  surfaces 
fuse  into  a  brilliant  iron-grey  enamel*  which  protects  the 
deeper  parts.  As  the  incandescent  calculi  cool,  the  enamelled 
surfaces  crack  into  numerous  minute  polygonal  spaces.  When 
pulverised  and  incinerated,  the  resulting  ash  does  not  change 
the  colour  of  moistened  litmus.  The  solution  of  the  calculi 
in  muriatic  acid  throws  down  an  abundant,  white,  flooeulent 
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iipiUte,  vhen  satarated  with  caustic  ammonia.     These 

;tions  indicate  that  they  are  composed  of  an  animal  matrix 

tpregnated  with  a  mixtore  of  phogpbate  and  carbonate  of 


THE  DIAGNOSIS  OF  THE  SPECIES  OF  URIXARY  CALCULI 
WITHIN  THE  BLADDER  OU  KIDNEY. 

It  wonld  greatly  facilitate  the  choice  of  the  most  appropriate 

eatmtnt,  in  an  individual  case  of  urinary  calculus,  if  it  were 
possible  U)  ascertain  beforehand,  the  exact  nature  of  the  con- 
cretion. This  remark  applies  equally  to  surgical  and  to 
medical  treatment,  but  more  strongly  to  the  latter  than  to  the 
former. 

The  degree  of  preciBion  of  this  knowledge,  attainable  in  dif- 
ferent  cases,  varies  a  good  deaL  The  most  certain  knowledge 
is  gained  when  a  person  who  has  been  in  the  habit  of  sponta- 
neously voiding  small  ooncretione  becomes  afterwards  the  sub- 
ject of  stone.  In  sacb  a  case,  the  examination  of  tlie  calculi 
previously  pofised  (suppoeing  them  to  have  been  preserved) 
throws  a  sure  lij^ht  on  the  nature  of  the  one  retained — provided 
the  epoch  at  which  the  former  were  voided  be  not  too  remote, 
and  tlie  characters  of  the  urine  continue  to  correspond. 

In  the  absence  of  this  kind  of  evidence,  certain  knowledge  of 
the  nature  of  the  stone  is  rarely  attainable ;  but  still,  it  is  gen- 
erally possible  to  indicate — from  the  character  of  the  nrine, 
the  constitution  of  the  patient,  and  the  known  relative  fre- 
quency of  the  several  species  of  stone — ivWt  strong  probability^ 

e  species  to  wliich  it  belongs ;  and  also  (and  with  still 
tei  certainty)  some  of  the  species  to  which  it  does  fioi 
elong. 

"With  regard  to  the  character  of  the  urine,  the  most  important 
indications  are  supplied  by  the  nature  of  ita  re-action,  and  the 

aracter  of  the  dcjwsit  wliich  may  be  precipitated  from  it 

ifi  re-action  of  the  ui'ine  may  be  {a)  acid;  {b)  alkaline  from 
fixed  alkali ;  or  (r )  alkaline  from  carbonate  of  ammonia. 

a.  If  the  urine  be  acidt  the  stone  is  almost  sore  to  be  uric  acid 
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or  oxalate  of  lime,  or  a  mixtarc  of  these  two.*    Tliese  two 
posits  alternate  with  each  other  so  frequently,  and  at 
ahort  int<:rval8,  that,  if  the  urine  be  free  from  a  uric  acid  or 
oxalate  of  lime  sediment,  there  is  nothing  to  indicate  directly, 
which  of  the  two  species  the  stone  belongs  to.     But,  as  tiric 
acid  is  much  more  common  than  oxalate  of  lime,  the  probably 
lities  are  considerably  in  favour  of  the  former.  If  the  urine,  cfl 
cooling,  deposit  abundantly  either  uric  acid  or  oxalate  of  lime, 
and,  d  fortioi'ii  if  either  of  these  depoRits  are  fouud  in  the  ariuo 
at  the  moment  of  emission,  there  is  strong  probability  that 
sitrface  of  the  stone  is  of  the  same  nature  ;  but  this  gives 
warrant  of  the  compoMition  of  the  deeper  strata. 

Vesical  calculi  are  usually  more  complex  in  their  compo- 
sition than  renal  calculi.  The  latter  are  almost  always  coi 
posed  of  one  single  ingredient ;  but  the  former  are  frequent 
composed  of  more  timn  cue  ingredient.  The  longer 
cuius  has  resided  iu  the  bladder,  the  more  complex  wiD 
composition  probably  be  ,*  and  conversely,  the  more 
its  descent  from  the  kidney,  the  more  likelihood  that  it  is  cocP 
posed  of  but  a  single  ingredient.  If,  therefore,  the  urine  be 
acid,  and  the  calculus  of  recent  date,  the  probabilities 
greatly  increased  that  it  is  com])osed  of  uric  acid  alone. 

As  mulberry  calculi  have  rough  surfaces,  they  usually  pi 
more  violent  in-itation  of  the  bladder  than  the  smoother  stf'nwT 
composed  of  uric  acid.     This  indication  is,  however,  of  litt 
practical  value,  and  the  exceptions  to  it  arc  numerous. 

Persons  of  gouty  disiiosition  arc  more  likely  to  be  the  ai 
jects  of  uric  acid,  than  of  oxalate  of  lime  calculi. 

b.  If  the  urine  be  alkaline  from  fixed  alkali,  the  stone  will 
composed  either  of  bone-earth  phosphate  or  carbonate  of 
Both  are  of  extreme  rarity. 

c.  U  the  urine  be  alkaline  from  carbonate  of  ammonia^  tl 
composition  of  tlie  nucleus  and  body  of  the  calculus  can 
longer  be  di^Hned  ;  but  its  surface  or  crust  is  sure  to  be  coi 
posed  of  the  mixed  phosphates.    The  depth  of  this  crust 
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only  bo  conjoctured  from  the  intensity  of  the  ommoniacal  reac- 
tion, tlie  quantity  of  pus  and  flakes  which  are  discharged  with 
the  nrine,  and  the  length  of  time  during  which  this  state  of 
urine  has  persisted.  Care  must  be  taken  to  ascertain  if  the 
urine  be  ammoniacal  ai  ths  moment  of  emission ;  for  in  most 
casee  of  stone  tlierc  is*  some  degree  of  cystitis ;  and  the  presence 
of  pus  causes  a  urine  which  was  {massed  acid,  speedily  to  become 
ammoniacaL  The  degree  of  the  ammoniacal  reaction  is  best 
judgcil  of  by  the  intensity  of  tlic  ainnioniacal  odour,  by  tlie 
gelatinised,  or  louse,  cuudition  of  the  pus,  and  by  the  abundance 
of  triple  phosphate  cr}'8tals.  If  the  urine  be  only  very 
feebly  amnion iacal,  or  have  only  recently  become  ammoniacal, 
the  phoftphatic  crust  may  be  only  a  thin  film.  In  the  case  of 
large  or  old  phosphatic  concretions,  fragments  of  phosphatic 
debris  are  frequently  voided  with  the  urine.  If  the  ammonia- 
cal reaction  of  the  urine  is  once  established  in  a  case  of  stone, 
it  seldom  afterwards  gives  place  to  aa  acid  reaction. 
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CnxVALUKR — On  the  DiBsolution  of  Orarel  And  Stone  io  the  BUddar,  (tnaa- 

Uted  br  Bdwia  Let).     Med.  Qu.  1837,  p.  4S0. 
Cn.  PsTiT— Du  Trutemeot  M6dieal  dei  C*lcalf  Urinftlres  ptr  1m  Kaux  de 

Vichy.     Taria,  1S34. 
Cn.  Pbht— Noavelln  Ob«rvationj  de  Qaensons,  eta     Tuii,  1S37. 
Co.  Pktit — Du  Mode  d' Action  dea  E&ux  Mui6rftlea  de  Vichj.     Parla,  1850. 
ClTiAti — Dn  Trvlement  Medical  de  la  Pierre.     Paris,  1S40. 

Two  objects  are  to  be  held  in  view  in  the  medical  treatm^t 
of  gravel  and  calculi,  namely,  (A)  to  prevent  the  fnrmation  of 
a  concretion  when  a  tendency  thereto  exists ;  and  (B)  to  dis- 
solve or  facilitate  tlie  expulsion  of  concretions  already  formed. 
The  treatment  of  the  organic  lesions  which  are  incidental  to 
the  prcseucc  of  calculi  in  the  urinary  passages,  will  be  consi- 
dered— in  80  far  aa  they  implicate  the  kidneys  and  their  immcv 
diatc  appendages — in  Part  IlL  with  the  other  organic  afTectioDS 
of  the  kidneys. 

(A)    PREVENTIVE  TREATMENT. 

The  disposition  to  the  production  of  gravel  and  stone  gene- 
rally passes  by  undetected,  until  a  concretion  is  actually  formed. 
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The  general  bealili  is,  usually^  not  markedly  distnrl>t(^  and  tbe 
local  symptoius  only  attract  attention  wlien  tbe  urinary  pad- 
811^8  bep:in  to  reeent  the  preaenoe  of  the  forei(^  body. 

Sometimes,  however,  the  practitioner  Leconics  aware  before- 
hand, from  the  character  of  the  urine  or  other  circumstancea, 
that  the  formation  of  a  stone  is  a  probable  event  unless  preven- 
tive means  be  adopted. 

The  occnrrence  of  a  deposit  of  uric  acid  or  oxalate  of  lime 
aflcr  the  urine  has  stood  some  hourB,  indicates  no  special  riak 
of  the  formation  of  a  stouu  ;  hut  if  either  of  these  snbstanoea 
be  voided  inih  the  urine,  as  gT^vel,  such  a  risk  does  certainly 
exist,  and  demands  to  be  provided  for.  Again,  if  the  urine, 
although  clear  when  voided,  lets  fall  a  crystalline  dqx)eit  In^fore 
it  has  eoiitpUtely  ct^oled,  as  may  sometimes  be  seen,  especially  in 
children,  the  danger  of  the  formation  of  a  stone  cannot  be  over- 
looked. The  presence  of  cystine  in  the  nrine  is,  at  all  times,  a 
circumstance  which  demands  precautions  against  the  formation 
of  a  calculus.  The  existence  of  an  ammoniacal  state  of  the 
urine,  also,  always  involves  a  ri&k  of  tlie  deposition  of  the 
secondary  phosphates. 

Independently  of  the  existing  state  of  the  urine,  evidence  of 
a  calculous  tendency  is  sometimes  obtained  Irom  the  antece- 
dents of  the  patient.  If  the  patient  have  recently  voided  a 
concretion  with  the  urine,  or  if  one  have  been  removed  from 
his  bladder  by  sur^ncal  oi>eration,  there  is  reason  to  apprehend 
a  continuance  of  the  calculous  tendency,  and  the  formation  of  a 
new  concretion. 

Under  any  of  these  circumstances,  preventive  measures  are 
demanded.  These  may  be  divided  into  gonrral  and  apenaL 
The  former  ap]>ly  to  culculons  tendencies  of  every  kind  ;  the 
latter  to  threatened  formation  of  some  particular  species  of 
stone. 

Among  the  gtn^ral  indications^  the  most  important  is  to 
obviate  undue  concentration  of  the  urine.  This  is  effected  by 
the  sjTstematic  use  of  increased  quantities  of  aqueous  drinks. 
The  urine  is  apt  to  readi  the  greatest  degree  of  concentration 
at  hours  remote  from  meal-times  (eBpecialiy  during  the  two  or 
three  honrs  which  precede  a  late  dinner),  nnd  during  tho  hours  of 
Bleep,    At  these  periods  the  flow  of  the  urine  is  exceedingly 
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Bcaaty  ;  it  u  long  delayed  in  the  bladder  before  there  is  any 
call  for  its  evacuatioa  ;  its  solid  constituenU  are  in  cxceaaive 
proi)ortion  to  the  watery  ports,  so  that  the  urine  resembles  a 
Buperaaturated  saline  solution  ;  it  is  also  very  acid.  Here  are 
united  all  the  conditions  moat  favourable  to  the  Bcparation  of 
some  of  itd  less  soluble  components.  Dr.  Prout  pointed  out 
that  the  recumbent  ix)sture,  during  sleep,  fumiahcd  an  addi- 
tional source  of  apprehension,  inasmuch  as  the  urine  is  no 
longer  aided  in  its  descent  by  the  force  of  ^^vity  ;  it  therefore 
lingers  luid  accumulates  in  the  pelvis  of  the  kidney,  and  is  liable 
to  dejx>sit  some  of  ita  constituents  therein. 

All  these  untoward  contingencies  arc  obviated  by  the  simple 
ex|)edient  of  taking  a  tumbler  of  water  a  couple  of  hours  before 
dinner,  and  another  before  retiring  to  rest.  By  this  means 
the  nrinc  is  diluted,  and  its  escape  hastened  at  the  periods 
when  it  would  otherwise  be  dangerously  saturated,  and  unduly 
dehiyed  in  the  excretory  conduits.  Two  other  points  are 
worthy  of  attention,  with  a  view  of  maintaining  the  m*ine  in  a 
state  of  safe  dilution,  and  providing  for  its  undelayed  exjiulsion. 
These  are  :  first,  that  a  too  great  interval  sltall  not  elapse  be- 
t^veen  any  two  meals ;  aud,  secondly,  that  the  period  devoted  to 
rest  in  bed  shall  not  be  too  prolonged.  Fi-om  observations 
recorded  in  a  previous  {Mgc,  it  is  seen  that  a  meal  both  renders 
the  urine  more  abundant,  and  lessens  its  acidity.  An  indivi- 
dual who  shows  a  tendency  to  calculous  formations  should, 
therefore,  be  directed  to  take  four  or  five  light  meals  during  the 
day,  at  aboat  equal  intervals,  and  to  rise  betimes  in  tlie  morning. 

When  the  nature  of  the  calculous  tendency  is  asceitained, 
either  from  the  character  of  the  deposit,  or  from  the  composi- 
tion of  a  previously  voided  concretion,  further  and  special 
precautions  shonld  be  recommended. 

If  the  tendency  be  to  the  precipitation  of  uric  acid,  the 
acidity  of  the  nrine  should  be  lowered  by  the  moderate  employ- 
ment of  the  ac-etuto  or  citrate  of  potash.  A  drachm  of  citlicr 
salt  may  be  taken  in  a  tumbler  of  water  at  bed  time,  and  again 
on  rising  in  the  morning.  The  diet  should  be  regulated  in 
Buch  manner  that  animal  flesh  shall  not  form  a  too  prominent 
part  of  it.  Rich  wines  and  heavy  meals  must  be  strictly  pro- 
hibited, aud  a  bland,  mofitly  farinaceous,  diet  substituted. 
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The  deleterions  effects  of  high  diet  on  nric  acid  gravel,  is 
aptly  illustrated  in  an  example  furnished  by  Magendie  : — 

Mr. ,  a  merchfltit  in  on^  of  the  Hanseatie  cities,  poasesaod  in  1  SI  4 

an  ample  fortune,  and  ho  lived  in  accordance  with  his  meona— kept  a  ffood 
tabic,  aud  indulged  iu  it;^  pleasiirca  freely.  Ho  was  at  ibis  time  turmented 
with  gout  and  gravel.  l'iicx]K*etedly,  he  lost  aH  hia  fortune  through  a  po- 
litical criaiSf  and  was  obliged  to  tuke  refuge  in  England,  where  he  lived 
more  than  a  year,  almost  in  poverty,  amid  numerous  jirivationR  ;  but  bis 
grarel  completely  dl^ppeared.  Little  by  little  he  succeeded  in  repairing 
bis  atfuira  ;  he  resumed  bis  old  mode  of  life,  and  the  gmvel  waa  not  long  in 
reappearing.  A  second  reverse  robl)e<l  him  in  a  abort  time  of  all  be  had 
gained.  He  passed  into  France  almout  without  resources,  and  hU  regimen 
waa  consonant  to  his  means  :  tbo  gravel  disappeared.  Once  again  liis  in- 
dnstry  restored  him  to  a  life  of  jilenty  and  eoai- ;  he  abandoned  bimaelf 
again  to  tbo  indulgences  of  tho  tabic,  and  with  them  appeared  once  znoro 
his  old  enemy  the  gravel.* 

The  special  preventive  treatment  of  eystme  concretions  is 
identical  with  that  of  uric  acid. 

With  regard  to  oxalate  of  lime^  the  principal  indications  are, 
to  dilute  the  urine  by  abundant  reg-ulated  potation  of  aqneoos 
drinks,  aud  to  encourage  the  action  of  the  skin  bv  batlis,  fric- 
tions, tlie  u.se  of  flannel  clothing,  and  exercise  in  the  open  air. 
It  ifl  important  also  to  giiard  aj^ainfit  the  use  of  certain  vege- 
tables which  contain  Iarf2;e  qnantitiea  of  oxalates  and  superoxa- 
latcs  in  their  ti^wncs.  The  general  use  of  rhubarb  tarts  in  this 
country  in  the  spring  months,  and  the  use  of  sorrel  as  salad  in 
France,  are  probably  frequent  causes  of  oxalate  of  lime  concre- 
tions. Magendie  records  two  cases  in  which  it  appeared  highly 
probable  that  mulberry  calculi  had  been  produced  by  the  daily 
use  of  sorrel  (I.  c.  p.  121).  Both  these  articles  should  be  abso- 
lutely forbidden. 

Mineral  and  potable  waters  which  are  rich  in  lime,  should 
likewise  be  avoided. 

Heller  recommends  alkaline  substances,  on  the  grounds  that 
oxalate  of  limo  long  digested  with  alkaline  carbonates  is  re- 
solved into  a  solulile  oxalate,  and  that  lu-ic  acid  is  the  source 
of  the  oxalic  acid  which  api>ears  in  the  urine.  Experiments 
performed  by  myself  on  mulberry  calculi,  yielded  no  evi- 
dence that  the  alkaline  carbonates  exert  any  solvent  action 
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*  Uagendie,  De  la  GraveUe,  p.  25, 
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thereon.  As  to  the  second  point,  alkalies  do  not  prevent  undue 
formation  of  uric  acid,  but  merely  facilitate  its  elimination^ 
NeverllielesB*  I  have  seen  instances  in  which  rendering  the 
uriuQ  freely  alkaline,  caused  an  oxalate  of  lime  depOiiit  to  tem- 
porarily disappear  from  the  urine. 

£((^i€  pfwapitate  of  litnc  and  carhonaU  of  Htm  (unmixed 
with  triple  phosfjimte)  ore  among  the  rarest  forms  of  urinary 
calculi.  Against  them,  the  projjer  precautionary  measures  are, 
to  endeavour  to  remove  the  alkalescence  of  the  urine  hy  the 
exhibition  of  carbonic  acid  waters,  and  to  exclude  as  much  as 
possible  all  articles  of  food  and  drink  which  are  rich  in  cal- 
careous salts. 

The  precipitation  of  the  secondary  phospJiates  freqnently  re- 
quires precautionary  meufiures  to  prevent  calculous  concretions. 
If  severe  cystitis  follow  lithotomy  or  lithotrity,  there  is  cause 
to  fear  a  de|^HJsition  of  phospliatic  matter  upon  some  fragment 
left  in  the  bladder,  or  on  a  mass  of  inspissated  pus  and  mucus. 
Indeed,  whenever  the  nrine  is  highly  ammoniacal,  the  same 
danger  is  not  remote,  To  guard  against  it,  the  irritation  of 
the  bladder  should  be  allayed  by  appropriate  means,  and  the 
viscus  should  be  thurou;:;lily  washed  out,  at  least  twice  a  week, 
with  water,  or  with  a  solution  containing  a  drachm  of  the  com- 
mercial muriatic  acid  to  a  piut  of  water. 

(B)    SOLVENT  TREATMENT. 

For  therajHiutical  purposes,  urinary  calculi  may  be  divided 
into  two  claftscs,  viz.,  tliuse  which  are  sohthk  in  alkalwA,  and 
those  whicli  are  aoluhh  in  acids.  To  the  former  category  be- 
long nric  acid,  the  urates,  and  cystine :  to  the  latter,  j)ho6phatic 
and  mulberry  calculi.  Those  which  are  soluble  in  alkalies  may 
(conceivably)  be  attacked  by  alkalising  tlie  lu-ine  by  means  of 
Curtain  salts  administered  by  the  mouth,  or  by  injecting  alka- 
line solutions  into  the  bladder.  Those  which  are  soluble  in 
acids  can  only  be  attacked  by  the  latter  method,  inasmuch  as 
acids  cannot  be  made  to  pass  through  the  kidneys,  save  in  in- 
significant proportions.* 

*  YarioDK  aitempU  have  alio  beeo  mule  to  apply  galTiDum  to  the  inlntfon 
of  sionai  in  the  bluJJer.  It  waa  iDgenioualy  crtict'iTed  Umt  the  dcconjpoailion 
of  Aaolation  of  nilrato  of  poUtab  williin  the  blaJdtrr,  by  a  guWimic  curreot, 
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It  will,  however,  be  shown  in  the  Bcqncl,  that  alkaline  sub- 
stances used  in  the  way  of  injections,  act  so  feebly  on  nric  acid 
calculi,  that  no  useful  results  can  be  expected  from  their  opera- 
tion ;  also  that  mulberry  calculi  are  unassailable  by  any  solveait 
method  Iiitherto  proiK)sed ;  so  that  the  solvent  treatment  of 
urinar}'  cak-uH  resul  ves  itself,  praclically,  into  two  lines  of  action, 
viz.,  attacking  uriu  acid  calculi  (and  thcircontrcncrB),by  alkalis- 
ing  the  urine  by  meana  of  medicines  iwiministerod  internally,  and 
phoBjihatic  calculi,  by  injecting  acid  solutions  into  the  bladder. 

It  is  a  noteworthy  fact,  that  alkaline  subetances  had  obtained 
an  extended  reputation  in  the  treatment  of  calculous  disorders, 
long  before  the  composition  of  urinary  calculi  had  been  dis- 
covered. In  1739,  a  remedy  of  this  class — the  nostnun  of 
Joanna  Stephens — made  so  great  a  noise,  that  Parliament  ap- 
pointed a  cuiiimi.s8ion  of  professional  men  to  inrjuiro  into  its 
vinuea.  The  citmmission  reported  favourably,  ami  a  reward  of 
;£&000  was  assigned  to  Miss  Stephens  for  the  secret  of  its  com- 
position. The  active  ingredients  in  this  nostrum  were  burnt 
egg-«hcl1s  and  snails,  with  Alicont  soap.  As  soon  as  the  secret 
was  divulged,  soap,  soap-ley  (solution  of  caustic  potash),  and 
lime-water,  were  tried  in  all  kinds  of  calculous  cases.  The  in- 
discriminate use  of  tlie  remedies  led,  as  might  have  been  anti- 
cipated, to  contradictory  lusuRs,  Both  successes  and  failures 
were  published  in  large  numbers;*  and  oi)inion  was  much 
divided  as  to  their  utility.  About  this  time  the  successes  of 
Cheselden  pave  a  great  impulse  to  lithotomy,  and  the  use  of 
solvents  gnulually  fell  into  discredit.  The  subject  was  resus- 
citated in  France  about  a  century  later,  under  the  inspiration 
of  the  great  advances  then  made  in  chemical  science,  and  espe- 
cially of  the  discoveries  of  "Wollaston  and  Fourcroy  into  the 
nature  and  composition  of  urinary  calculL  The  virtues  of  the 
alkaline  bi-carbouates — and  more  particularly  of  the  bi-curbo* 


* 


wonid  aet  free,  umnltaoeoailj,  both  oitrio  aoid  aod  cnoatic  potaah— oda  or  other 
of  wliich  IB  raimble  of  netins  on  ofury  Tdritity  of  Btone.  Riil  the  mechanical 
diffiealUes  of  ibb  proceeding  have  bitbertii  proved  iiuurcuouDUble  ;  and  th« 
•lov  action  wliich  my  experimeiiU  prove  KoliittoDa  of  caiutio  {wtaab  to  have  on 
nrio  add  calcuU,  ami  solutions  of  nitnc  acid  on  motWrry  oalcall,  render  it 
bopelms  ever  lo  ubtain  nsalU  of  practical  utility  by  this  method.  See  also 
Heller's  Haruconcretionen,  p.  99. 

*  PtoQcqoet  gives  a  list  of  more  than  furty  papers  aud  pamphlets,  published 
on  the  subject  about  1740. 
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DRte  of  soda,  the  active  ingredient  of  the  Vichy  springfs — were 
brought  into  prominence;  and  a  considerable  number  of  cases, 
succejwfiillT  treated  by  these  means,  were  published  by  Cheval- 
lier  ami  CIi.  Petit.  But  again,  the  absuni  claim  of  universal 
efficacy  brought  the  solvent  treatraeut  into  contemi>t ;  and  for 
the  last  twenty  years,  and  more,  urinary  calculi  have  been 
almost  wholly  abandoned  to  the  snrf^eon. 

A  pcmsal  of  the  literature  of  these  two  peritKls,  however, 
Hfcrongly  suggested  the  desirability  of  subjecting  the  question 
to  a  new  examination,  with  a  view  of  ascertaining  the  causes  of 
the  discrepant  experience  of  i>ast  times ;  and  also  of  indicating 
witli-  some  approach  to  certainty,  what  may  be  rationally  ex- 
pected from  a  solvent  treatment*  in  what  cases  it  is  applicable, 
and  the  precise  mode  of  carrying  it  out  effectually. 

For  the  pui*pose  of  clearing  up  these  questions,  the  present 
miter  undertook  an  extensive  series  of  experiments,  and  made 
BOBieroiiB  clinical  observations.  The  facts  observed  are  em- 
bodied in  a  paper  read  before  the  Medical  and  Chirurgical 
Society  on  March  28,  1805.  To  this  paper  the  reader  is  re- 
ferred for  fuller  details.  Tlie  results  obtained  seem  to  demand 
a  considerable  modification  of  the  prevailing  opinion  regarding 
the  inutility  of  the  solvent  treatment.  They  do  not  by  any  means 
indicate  the  general  |>o6aibility  of  substituting  a  solvent  for  a 
mechanical  treatment  of  vesiral  calculi ;  but  they  suggest  an 
essential  improvement  in  the  treatment  of  renal  calcnli ;  tliey 
also  indicate  that  uric  acid  and  cystine,  under  certain  circum- 
stance?, are  capable  of  solution  in  the  bladder,  by  means  of 
alkaline  salts  administered  by  the  month,  at  a  rate  which  admits 
of  practical  application ;  aud  tliat,  in  certain  pickotl  cases  of 
this  class,  a  solvent  treatment  deserves  to  bo  resolutely  tried, 
before  having  recourse  to  the  more  dangerous  methods  of 
lithotomy  and  lithotrity. 

Attention  was  naturally  directed  in  the  first  instance,  and 
chiefl}*,  to  uric  acid,  both  on  account  of  its  being  by  far  tlie 
most  common  constituent  of  urinary  calculi,  and  also  on  account 
of  its  offering  the  greatest  probabilities  of  success.  But  the 
inquiry  was  not  altogether  confined  to  uric  acid:  exjxirimcnta 
were  also  made  on  the  solubility  of  cystine,  oxalate  of  lime, 
and  phosphatic  calculi. 
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Ok  the  Solvent  Tbeatment  of  TJrio  Acid  by  the  Ai>- 
hin18t1uti0n  of  alkaline  salts  bt  the  mouth. 

Tlie  inquiry  respecting  one  acid,  Bel  oat  from  two  knovna 
data,  viz.: — 

First, — That  solutions  of  the  alkaline  carbonates  exercise 

a  solvent  action  on  nric  acid. 
Seamd. — That  the  urine  can  be  rendered  alkaline  firom 

alkaline  carbonates  by  the  administration  of  certain 

salts  by  the  mouth, 

Startinjr  from  these  data,  a  number  of  preliminary  questions 
inimudiaU'ly  ])resented  themselves,  which  it  was  necessary  to 
answer  before  proceeding  to  the  more  practical  part  of  the  in- 
quiry. These  were: — 1.  Whether  is  carbonate  of  potash  or 
carbonate  of  soda*  the  better  solvent  for  uric  acid  ?  2.  "What 
is  the  best  strength  of  sdlution  to  emjiloy  ?  3.  "WTiat  is  the 
effect  of  varjing  quantities  of  the  solution  ou  the  results 
obtained  ? 

Answers  to  these  questions  were  sought  by  placing  sections 
of  uric  acid  calculi,  usually  weighing  about  100  gniins,  in 
lOoz.  phials,  and  causing  current*  of  the  different  solutions,  at 
blood  heat,  to  pass  over  them  at  a  regulated  rate. 

1.  With  regard  to  the  comparative  solvext  powers  of 

CARBONATE  OF  POTASH  AND  CARBONATE  OF  SODA,  the  experi- 
ments indicated  clearly  that  potii^h  dissolved  uric  acid  more 
rapidly  than  soda.  A  solntion  of  carb.  potash,  containing  80 
grains  to  tlie  pint^  dissolved  daily,  ll'O  per  cent,  of  a  uric  acid 
calculus;  while  a  solution  of  carb.  soda  of  equal  strength,  dis- 
solved only  10-3  per  cent.  The  potash  salt  possessetl  a  further 
advantage  in  its  wider  range  of  solvent  ix)werwith  the  stronger 
solutions.  This  latter  point  wili  be  better  understood  after 
the  effects  of  solutions  of  different  strength  have  been  con- 
sidered in  the  next  paragraph.]" 

*  The  cxpflrimeaU  were  priDcipilly  directed  to  mMerta'm  tfie  effects  of  tke 
ilkalioc  rar6on«rf«,  beaiDSfl  aU  salu  which  have  the  power  of  alhftlislng  the 
urine  to  %  tuefnl  degree,  appear  ia  the  urine  aa  cnrUfualeii.  A  tmtnli«r  of 
other  ulta  were  however  tried^  via.,  neatral  and  elk&liuc  twratee,  pbospliatee^ 
and  ennpa 

t  Several  expcrliaontt  were  alio  naie  with  oarbonate  of  lithia,  which  ha* 
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2,  The  Strength  of  the  Solution  was  foand  to  affect 
its  solvent  capacitj*  more  than  any  other  condition.  It  soon 
became  apparent  that  only  very  weak  solutions  could  yield  any 
u&efal  resiiltti.  The  greatest  solvent  power  was  found  to  reside, 
in  solutions  containing  from  40  to  fiO  grains  of  cai'bonato 
to  the  impi?rial  pint.  Below  this  strength,  the  jwwcr  of  the 
solutions  grndnally  declined,  until,  with  eolations  containing 
less  than  three  grains  to  the  pint,  the  solvent  power  scarcely 
exceeded  that  of  ordinary  water.  On  the  other  hand,  with 
solutions  above  the  strength  of  GO  grains  to  the  pint,  dis- 
solution was  impeded,  and  finally  arrested,  by  the  fonuatiou 
of  a  white  crust  or  coat  of  alkaline  bi-m*at6  on  the  surface  of 
Uie  C4ileulu8.  With  a  solution  of  80  grains  to  the  ]»int, 
this  bi-uraLe  crust  was  loose  and  easily  detached,  like  a  layer 
of  whitewash ;  but  with  a  solution  of  120  grains  to  the  pint,  the 
crnst  was  tonaccous  and  adherent,  and  very  little  dissolution 
took  place  with  c^irbonate  of  jMitnyli,  and  none  at  all  with  carl>o- 
nate  of  soda,  With  solutions  of  1  CO  and  240  grains  to  the  pint, 
there  was  no  loss  of  weight  with  pi*tash  or  soda  ;  the  fragments 
became  invested  with  a  thin  tough  coating  of  white  bi-arate,  re- 
BemblinLT  white  paint,  which  put  a  stop  to  all  solvent  action.* 

The  following  table  exhibits  the  results  obtaincnl  with  solu- 
tiona  of  carbonate  of  jjotaah  of  raiymg  strength  : — 

D^ily  arcraga  lou  uf  wdght 
0  per  cent, 
.        .  0       ,. 

.  .  80  „ 
.  9'8  ,. 
.  .  20-2  „ 
.  .  13  9  „ 
.        .       119       „ 

.     no     „ 

tfO  M 
2-8  ., 
1-2       ,. 


Btronflrtb  of  •oliitlon. 

2iO  grains  [wr  [tint 

100 

120 

80 

60 

40 

30 

SO 

10 

s 

24 

1 

been  mneli  Taant«(l  in  recent  times  u  a  aalreat  for  uric  acid.  Its  power  wai, 
howerer,  fuuod  mach  iuft^rior  to  that  uf  the  carbonates  of  poUah  and  tola. 
lu  repotAtion  wema  to  haTe  arucD  from  its  oomparativo  iuaolubilitf.  Only 
weak  HolQliobi  of  carb.  litliia  cttulii  be  empioveU,  uud  tbeae  were  oomparod  with 
aolutiMM  of  potash  and  noda  which  were  too  strong. 

*  For  further  iofurroation  rcganiing  this  whito  coating  of  bi-nrate,  hoc  an 
abatraot  of  a  paper  by  tbv  authi^r  in  the  Tmns.  of  th«  Brit.  Aaaoc  fgr  tht 
AJt.  of  Sdonoe  for  1061 ;  aUo  Beale'a  Arohivtsafor  l&tI2. 
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Tho  (juantity  of  Eolation  permitted  to  flow  over  the  stooe 
waB,  frontirally,  six  pints  in  tho  twentj'-four  hours. 

3.  It  was  at  firet  snppoeed  that  the  QCA^mxY  of  thk 
.TiON  permitted  to  flow  over  the  stone,  would  greatly  infli 
the  rate  of  dissolution ;  bat  on  actual  trial,  the  effect  of  quan- 
tity, within  the  limits  necessarily  imposed  by  the  capacity  of 
the  kidneys  to  eliminate  fluids  proved  to  be  comparatively 
nnimportaut.  In  order  to  obtain  com[mrBble  resalte,  ditferent 
quantities  o^  a  solution  of  uniform  strength  were  passed  over 
ti)e  Rnme  stone  on  succeRsive  days. 

A  solution  of  cnrhonate  of  potash,  containing  thirty  grains  to 
the  pint,  gave  tJie  following  results  : — 


Dttil)-  flow. 
IS  piuts 

«    n 


Dally  lews  of  weight. 
13  0  per  cent. 
160       „ 

10-2      ,, 
9-5       ,. 


A  flow  of  even  one  or  two  pints  per  day,  with  a  soln- 
tion  of  suitable  strength,  produced  a  oopiooa  dissolutioa. 
Two  pinta  of  a  solution  of  carbonate  of  potAsh,  containing 
foity  grains  to  the  pint,  caused  a  daily  dissolution  of  17*1 
per  cent, 

4.  With  regard  to  the  absolutk  rath  OP  dissolutiox 
attainable,  the  experiments  ojiened  ont  tux  inviting  jirospect.. 
The  Holutions  of  maximum  solvent  power  dissolved  from  ten 
to  twenty  per  cent,  of  the  palculi  in  the  course  of  twenty-four 
hours.  If  results  approaching  these  could  be  obtained  in  the 
living  body,  a  little  consideration  will  show,  that  such  an  im- 
pression could  be  made  on  a  uric  acid  concretion,  in  a  few 
weeks  or  months,  as  would  either  entirely  dissolve  it,  or  reduce 
its  dimensions  to  a  point,  which  would  enable  it  to  escape 
spontaneously  by  the  natural  passages. 

Having  disposed  of  these  preliminary  inquiries,  the  next 
points  to  be  ascertained  were  :  the  best  way  of  alkalising  the 
urine,  so  as  to  impart  to  it  an  alkalescence  corresponding  to 
that  of  solutions  of  carbonate  of  potash  of  maximum  solvent 
power  :  also  to  examine  the  actual  effect  of  alkalised  urine 
passed  over  uric  acid  calculi,  in  a  phial,  at  blood  heat. 

6.  The  most  convenient  way  of  AUCALisiNa  the  URnns, 
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waa  found  to  consiBt,  in  giving  frequently  repeated  doses  of  the 
acetate  or  the  citrate  of  potash.  Both  these  salts  arc  extremely 
Boluble  ;  they  are  well  borne  by  the  stomach  ;  they  do  not 
interfere  with  digestion  nor  ocoiaion  purging.  Weight  for 
weight,  tlie  two  salts  were  found  to  possoas  nearly  equal 
olkalibing  powers.  With  some  individntds  the  acetate  agreed 
better  than  the  citrate :  with  others  the  converse  was  the 
case. 

In  order  to  maintain  the  urine  at  a  degree  of  alkalescence 
that  should  correspond  to  tlie  maximiun  solvent  power  of 
Bolutious  of  carbonate  of  potash  (i.  0,,  an  alkalescence  equal 
to  about  50  grains  of  carbonate  to  the  pint),  it  was  found 
necessary,  in  adults,  to  administer  fi*om  40  to  50  gmiiis  of  tho 
acetate  or  citrate  of  pota&h,  dissolved  in  three  or  four  ouucca 
of  water,  every  three  hours. 

It  was  found  quite  impossible  to  maintain  the  urine  at  an 
ahsolutehj  constant  degree  of  alkalescence,  however  short  the 
intervals  at  which  the  dose  was  repealed.  Tlie  activity  of  the 
kidneys  oscillates  from  hour  to  hour  ;  at  one  time  the  urino 
is  secreted  abundantly  and  dilute,  and  then  the  degree  of 
alkalescence  neccs^rily  falls  ;  at  another  time  it  is  secreted 
more  scantily  and  more  concentrated,  and  then  the  degree  of 
alkalescence  rises.  When,  however,  the  above  dose  was  ex- 
hibited with  regularity,  every  second  or  third  hour,  the  oscilla- 
tions rarely  passed  an  alkalescence  equivalent  to  20  graius  to 
the  pint,  on  the  one  hand,  juid  80  grains  to  the  pint  on  the  other : 
and,  as  a  rule,  the  alkalescence  ranged  between  35  and  00  grains 
to  the  pint — which  corresponds,  sufficiently  exactly,  with  the 
maximum  solvent  power  of  a  solution  of  carbonate  of  potash  in 
water. 

6.  When  urine,  alkalised  by  the  internal  administration  of 
these  salts,  was  pB8.sed  over  tho  surface  of  uric  acid  calculi,  at 
blood  heat,  the  calculi  were  found  to  undergo  solution  at  th£ 
2i£AN  RATE  of  12^  grains  in  the  2-1  hours. 

In  jxjrforming  this  e.\j>eriment  it  was  found,  that,  unless  the 
calculus  and  the  phial  were  fre<iuently  cleansed  by  immersion 
in  \vaier,  the  urine  became  ammoniacal,  and  the  calculus  became 
covered  over  with  a  crust  of  the  mixed  phosphates,  which 
speedily  put  a  stop  to  the  solvent  action  of  the  alkalised  urine. 
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An  important  practical  deduction  flowed  from  this  fict,  rh^ 
thai  when  an  mnmoniarai  stttfe  is  (irx'th})cd^  tf^e  solvent  power  of 
alkalis^l  urine  is  entirrhj  nuiUjieJj  hy  the  depoHUon  of  t/is  muW 
phosphates  an  the  surface  of  the  mkulus. 

The  urine  of  p»atieDts  taking  fnlt  doses  of  the  citral 
acetate  of  potash,  is  generally  clear,  and  shows  no  lenden^ 
to  deposit,  even  on  bttinding.  But  this  is  not  inrariul^ly  the 
case  ;  it  is  sometimes  turbid  from  deposition  of  the  amorphons 
phosphate  of  lime.  Two  conditions  seemed  especially  to 
favour  this  deposition,  luunelj,  the  febrile  state,  and  the  diges- 
tion of  a  heflvy  meaL  The  amorphi»us  phosphate  is  not  un- 
frequently  dei>osited,  as  we  hare  already  seen  (p.  24),  after  a 
mcul,  in  healthy  persons  who  are  not  taking  any  alkalising 
medicines :  the  circumstance  is,  therefore,  nut  to  be  regartled 
as  an  unnatural  or  haKardous  one.  It  is,  further,  to  be  iK^me 
in  mind,  that  the  amorphous  phosphate  differs  essentially  from 
the  mixed  phosphates  thrown  down  in  an  ammoni(*cal  urine. 
The  former  is  a  loose  flocculent  substance,  which  shows  no 
tendency  to  aggregate  into  concretions ;  the  latter,  on  the  otlier 
hand,  is  partly  ctystalline,  and  speedily  encrusts  any  objoot 
brought  into  contact  with  it.  The  establishment  of  ihifl 
distinction  disposes  of  one  objection  which  has  beeoi  urged 
against  alkaline  solvents. 

It  now  remains,  to  bring  fonvard  illustrations  of  the  appli- 
cation of  the  solvent  treatrnent  in  practice  ;  to  distinguish  Xka 
cases  in  which  the  treatment  is  applicable ;  to  lay  down  di- 
rections for  carrying  it  out  eflfectually  ;  and,  finally,  to  examine 
some  of  the  objections  which  hare  been  urged  against  ita  em* 
ployment. 

7.  Illcstuatioxr  of  the  practical  employment  of  alkaline 
BolTcnts,  may  be  divided  into  cases  of  refial  calculi,  and  cases 
of  veMca/ calculi. 

One  of  the  first  rational  attempts  to  treat  renal  gravel  of 
nric  acid  by  alkaline  solvents,  was  mode  by  the  celebrated 
Mascagni  in  his  own  person.  He  gives  the  following  account 
of  his  case  in  the  Memoirs  of  the  Italian  Society  for  1804  : — 

]  htui  been  aul^ect  for  Mveral  years  to  pains  in  the  lumbor  regions,  nnil 
I  To'vhd  fi-om  time  to  timogravHllycoiieretioiisora  ypllow-ftchroami  l»Hck- 
red  cuLuur.     Kuoubg  that  giucous  alkuliut!  fluids  had  bcea  uaed  iu  nioh 
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I  took  bome  on  soreral  occoBiona  with  IxineGt.  I  imagined  I  could 
obtain  greater  olfects  witli  carbonate  of  potash* 

In  the  month  of  August  and  Scptomber,  1790,  having  been  obliged  to 
lead  a  sedentary  life,  I  was  cruoUy  attacked  with  pains  in  tlic  kidney8,  and 
I  voided  a  considorable  number  of  small  concretions,  some  uf  wliieh  were 
large  enough  to  be  regarded  as  veritable  c-aiculi.  Thvy  weio  reddish  and 
crystalline ;  they  were  deposited  at  the  bottom  of  the  vessel  each  time  I 
made  water,  and  1  could  nco  their  gUst«uing  facets  tlirough  the  transparent 
urine.  I  was  also  subjt.'ct  to  an  excess  of  acid  in  the  stomach,  which  was 
perceived  in  thu  mouth.  I  examined  my  nriue  and  found  in  it  a  free  acid, 
which,  OS  well  us  the  cuncretiuns,  1  recognised  us  consisting  of  uric  acid. 

Having  thus  assured  myself  of  the  uaturo  of  the  concretions  1  was  void- 
ing, I  resolved  to  make  use  of  the  carbonate  of  potash  and  to  ub^ervo  the 
restdt.  I  took  the  first  day  about  a  droclnn,  one  Imlf  in  the  moruing  fast- 
ing  and  the  other  half  in  the  evening.  1  dined  at  one  o'clock  in  tlie  after- 
noon. This  salt  dissolved  in  ten  ounces  of  water  luid  very  little  taste,  it 
caused  no  disturbance  of  the  stonmch  or  bowuls  ;  but  as  soon  m  I  swal- 
lowed it,  it  occasioned  u  comdderablu  disuugH^'ment  of  carbonic  acid  gu, 
which  was  felt  in  the  mouth  and  discharged  by  the  anus. 

The  second  duy  1  took  two  drachms,  and  the  thiid  day  throe  drachms ; 
and  I  continued  this  dose,  dissolved  in  twenty  ounces  of  wnt«r,  for  ten 
days.  Before  using  the  carbouato  my  urine  was  very  acid,  and  intcmicly 
reddened  blue  litmus  paper.  On  the  second  duy  tlie  paper  changed  colour 
very  little,  and  none  at  all  on  the  third  day.  The  acid  of  my  urine  was 
therefore  saturated.  At  this  epoch  the  renal  pains  dimi)uahc<I,  and  I  voided 
no  mora  gravel  with  the  urine.  Afterwards  the  pains  ceased  entirely,  the 
urine  became  less  loaded,  and  /  recognUed  the  pottufi  in  excesa. 

I  ceased  to  use  the  carbonate  of  potash,  and  for  some  months  I  voided  no 
concretiona.  Being  subsequently  attacked  with  the  same  symptoms,  I  had 
recouTBO  to  the  same  remedy,  and  I  obtained  tlio  same  good  eti'ects.  I 
have  repeated  this  medico-chemical  experiment  every  tiny)  I  have  felt  the 
Bame  inconvenience,  and  always  with  snccess.  Two  years  hove  now  eluijsed 
■ince  I  voided  any  concretions,  though  I  no  longer  moke  use  of  the  potosli.* 

The  following  example  from  my  own  practice  is  not  dis- 
Bimilar : — 

InJuly,  IStiO,  astont  middlc-ogcd  gentleman  brought  to  me  eleven  small 
concretions,  var>'ing  from  the  size  of  a  pea  to  tliat  of  a  largo  pin's  head. 
He  hod  voided  these  with  the  mine  a  few  days  previously ;  they  were  com- 
posed of  uric  add.  Ho  fltAtod  that  three  years  before,  ho  was  attacked  with 
remd  colic,  which  subsided  on  the  third  day  with  tlio  discharge  of  a  small 
calculus  by  the  uretlira.  From  this  period  to  the  time  of  my  seeing  him, 
attacks  of  renal  colic,  terminating  in  the  discharge  of  small  brownish 
concretions,  recurred  with  gicut  icguUrity  at  intervals  of  three  or  four 
montlis. 

The  urine  was  found  to  be  acid  and  high-coloured  :  the  general  health 
was  somewhat  impaired  by  his  pcriudicul  Hufferings. 

In  projecting  the  pLau  of  treatiucut,  it  was  considered  that  the  patient 

*  Mogendie,  De  la  Grarelle,  p.  85. 
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hftd  in  all  probtbility  n  number  of  rimiUr  concretions  sttU  lodged  in  hU 
kidnc}'!.  Tho  dUaohition  of  these  wrs  tho  first  object ;  the  next  wu  to  pre- 
vent their  fonuutiou  io  tlio  future.  Seeing'  the  small  size  of  the  concretions, 
it  was  thought  that  by  keeping  up  a  ]>endstt>nUy  alkaline  st&te  of  the  urine 
lar  ■  week  or  two,  complete  diasolntion  of  them  woald  be  effected.  With 
thU  view  citrate  of  ]>otash,  in  two*aerup1e  doftes,  diasolrcd  in  hilf  a  pint  of 
watw,  was  administered  every  throe  hours  for  a  fortnight  AfterwaixU  the 
patient  took  a  drachm  of  tho  same  salt  in  a  tumbler  of  water  ni^ht  and 
morning  for  a  period  of  three  months.  As  no  recurrence  of  the  renal  pains 
took  placLS  nor  the  disoharge  of  any  concretions,  the  medicine  was  diaooa- 
tinaud  ;  but  tho  patient  was  instmctod  to  take  orery  night  before  going  to 
bed  a  tumbler  and  a  half  of  water.  This'pmcttce  he  has  continued  up  to  the 
present  time  (October,  1864).     There  has  been  no  return  of  the  symptaaoA. 

A  confiidcrablo  number  of  examples  of  the  successflil  troat-  i 
mcnt  of  vesical  calcnli  by  alkaline  solvents  lie  bnried  in  the  ■ 
forgotten  publications  which  appeared  in  this  country  abont  i 
tho  middle  of  the  last  century,  when  the  remedy  of  Miss 
Stephens  made  so  ^eat  a  noise.  Some  fifteen  or  twenty  cases 
were  also  collected  by  ChcTallier  and  Petit  at  a  later  epoch,  _ 
when  the  question  was  resuscitated  in  France  thirty  years  ago.   M 

Moat  of  these  reiwrts  arc  vitiated  by  the  absence  of  infar-  " 
mation  as  to  the  nature  of  the  stone  and  iho  condition  of  the 
mine.  At  the  former  epoch  (1740),  urinary  calcnli  were  all 
supposed  to  be  of  the  same  nature,  and  tlmt  an  unknown  one. 
At  the  latter  ejioeh  the  chemical  composition  of  urinary  calculi 
was  indeed  known,  but  some  of  the  most  important  points  in 
their  development  were  misunderstood  ;  urinary  chemistry  was 
still  in  its  infancy ;  and  the  same  absui'd  pretension  of  universal 
efficacy  was  ])uL  forth  on  behalf  of  alkaline  substances  which 
swamped  tlieir  reputation  in  17iO. 

One  of  the  best  illustrations  from  the  earlier  records  is  sup- 
plied by  Dr.  James  Juriu,  who  was  himself  the  sufferer. 

He  WAS  for  many  years  subject  to  red  gravel.  At  Christmas,  1740,  he 
voided  a  snioU  »tone,  oflor  suffering  fow  dnys  from  nephritic  colic.  In 
January  and  Februaty  foUowing,  he  perceived  onmistokcable  symptoms  of 
stone  in  tho  bladder.  These  he  describes  at  great  lenxth,  and  witil 
remarkable  oloonioss. 

In  March,  ho  began  to  take  limrium  of  soap  or  soop-ley  (a  etrong 
solution  of  caustic  potash),  in  gradually-increasing  doses,  until  ho  reached 
the  amount  of  an  ounce  or  an  ounce  and  n  ipiftrtor  daily.  He  took  for  a 
single  dose  one  or  two  tea-spoonfuls  of  the  lixivium  diluted  with  threo 
quarters  of  a  pint  of  water.  Tho  soap-ley  which  he  employed  was  "one- 
fifth  part  heavier  than  river  wat^r"  {i,c,  its  specific  gravity  was  1200, 


I 


( 


SOLVENT  TREATMENT  OF  FBIC  ACID. 


SiS 


vrhich  is  abont  three  timeB  ba  strong  as  the  liq.  potiuso  of  the  London 
FhumacopcEifi). 

He  continued  this  treatment  for  five  months.  On  the  10th  of  July  ho 
▼oided  *  small  smooth  stuuo  of  Iho  slzo  of  an  oat,  and  of  a  reddish  culoor. 
On  tho  27th  of  t)io  sanio  montli  he  voided  a  second  stone.  On  August  the 
6th  he  voided  a  third  stone ;  and  about  the  beginning  of  September  a  fourth. 

All  his  aymptoms  now  disappearod,  and  he  discontinued  the  medicine  ; 
batin  December  he  liad  a  return  uf  the  vesical  syuiptums  ;  ho  aUo  noticed 
that  his  urine  again  farrcd  tho  clmmber-pot,  and  that  he  voided  a  Little 
led  gravel,  as  bo  had  formerly  done.  Ho  went  back  to  the  Boap*ley,  and 
in  tho  course  of  a  week  parted  witli  a  smcdl  rough  reddish  stone.  From 
that  time  he  continued  perfectly  easy.  He  still  took  a  couplo  of  tea- 
s^>oonfiUs  of  the  lixj\ium  each  thiy,  and  thia  bo  found  Bufficlent  to  keep 
the  mine  from  furring  the  utenail.* 

The  calcnli  in  this  case  were  tmdoubtedly  uric  acid,  as  may  be 
leamt  not  only  from  their  red  colour,  but  also  fi-om  an  esperi- 
ment  which  Dr.  Jiu'in  made  :  he  found  that  they  difi&olrod  in 
the  alkalme  ley  and  in  lime-water. 

Of  the  cases  coUectcd  in  France,  I  will  only  cite  one.  In  Chc- 
Tallier's  essay,  ten  cases  of  the  successful  use  of  the  bicarbonate 
of  Boda  are  recorded.  Dr.  Petit  haa  contributed  some  half-a- 
dozen  additional  cases  illustrating  the  effects  of  Vichy  waters 
(which  contain  44  grains  of  bicai'bonate  of  soda  to  the  pint.) 

M.  dti  L ,  fifty-one  years  of  age,  was  sounded  by  Leroy  d'EtioUes, 

who  found  a  stone  in  the  bladder.  This  he  believed  to  be  not  large,  and 
■oitablo  for  crusliing.  The  patient,  however,  vent  to  Vichy,  and  drunk 
the  first  day  seven  or  eight  glasses  of  the  waters.  TIio  next  day  ho  took 
fifteen  glasses,  and  tho  urine,  which  was  ]>revioUJily  very  acid,  beL:ame  con- 
stantly nnd  strongly  alkuline.  In  a  few  days  he  took  twenty-two  and 
twenty-four  glosses.  The  ^rmptoms,  which  were  before  severe,  now 
mbsided  more  and  more,  and  after  aoTonteen  dnys  of  treatment  he  ^'oidcd 
a  smooth  uric-acid  concretion  which  bore  evident  traces  of  dissolutiun. 
From  thia  moment  he  continued  wliolly  free  from  siiTnptoms,  and  was  able 
to  ttko  violent  equestrian  exercise  without  the  least  iiiconveuionce.t 

The  causes  which  led  to  the  discredit  and  final  abandonment 
of  the  alkaline  treatment,  in  spite  of  the  large  mass  of  cyidence 
in  its  favour,  are  now  easy  to  understand.  The  most  important 
of  these  was  the  erroneous  claim  to  universal  applicability  set 

*  The  record  of  this  case  ii  boond  up  with  Ratty's  Obserraltons  on  Joanna 
Stephens's  Medieine  for  tbe  Stoae.  Lend.  1742.  Aootbor  good  case  is  related 
by  Wbytt,  in  hii  E^uy  on  Lime-waier.  EUiu.  17S2  :  and  a  tbird,  in  which 
the  nuwHsfnl  result  is  vouched  for  by  a  pott-tncrttok  exurniaatioD  made  seven- 
Isen  yean  sflenranis,  ia  recorded  in  the  FhilosopUical  TrauaaoUons  fur  17i5, 
by  Dr.  Pringle. 

t  Dr.  Ch.  Petit,  Du  Uodc  d* Action  des  Ennx  MiD6ra1es  de  Vichy,  p.  S73. 
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ap  for  it  bj  its  advocate&  Mj  experiments  prove  nneqmyo- 
oallv  Uint  it  i»  wholly  powerless  in  all  cases  where  the  urine  is 
ouuiiouitical ;  also  in  uU  caae&  of  oxalate  of  lime  calculi,  and  in 
every  variety  of  phosphntic  calculi.  No  bcndit  can  he  derived 
from  it  except  in  cases  of  uric  acid  and  cystine  calculi,  and  in 
UioBo,  only  where  tlie  urine  haa  not  become  ammoniacal.  The 
indiscximinato  use  of  the  treatment,  therefore,  could  only  result 
in  Ui«ip]x>intmout«  Further,  the  treatment  was  carried  out 
in  a  vory  imi>erfect  manner.  In  the  earlier  period  (1740), 
alkidino  tiubstanccs  were  given  in  the  form  of  Boap,  calcined 
ci^^-bIioMs,  lime-water,  or  solutiouB  of  cumitiG  jwlasli — all  of 
tlicni  nuuscuus  to  the  taste,  apt  to  derange  the  stomadi,  and 
difllcult  to  administer  in  sufficient  doses  to  prove  cSicacioas. 
In  the  later  period  (1840),  Yicliy  waters  were  chiefly  relied  on, 
Thoao  contain  soda,  which,  as  we  have  seen,  is  an  inferior 
solvent  to  potash  ;  and  the  great  dilation  of  the  remedy  in  the 
Vidiy  waters  must  seriously  impair  its  power. 

My  o\m  experience  of  the  alkaline  treatment  in  vesical 
calculi,  was  gutliered  before  some  important  points  were  under- 
stood, which  later  inquiries  have  made  clear  to  me. 

My  jfirst  CAM  waa  ouo  of  uric-acid  calculus,  and  in  every  way  snitftblo 
for  tlio  bolvcnt  Ucittiucnt ;  but  it  was  csrried  out  very  iin]>i>rfr.otIyf  and 
Willi  tiot  ]>cracvurrd-in  sufficiently  long  to  effect  complete  dissolutiou.  Tho 
jwtiout  V!M  A  boy,  four  ycArs  of  age,  admitted  into  the  Manchester 
lurtrmary,  Boc.  1,  1868.  The  nriuo  was  acid,  but  did  not  depoait  any 
cryHtallino  Mdimont.  Ho  was  placed  under  the  influence  of  the  tartrato 
of  potoah  and  soda  (Roohollo  salt),  in  the  doses,  at  first,  of  twen^  gniins, 
nml  aflcnvanU  of  thirty  grnins,  dLsstdvcd  in  from  four  tu  six  ounces  fi 
Wfttor,  every  two  hours.  The  troalment  wa«  continued  for  nix  weeks. 
The  urine  was  thftrohy  rendered  verj'  feebly  alkaline.  At  the  end  of  this 
porioil  the  sound  still  disclosed  the  presence  of  a  stone,  and  the  oiwrattOQ 
of  lilliototuy  was  accordingly  porfomiod  by  my  collraguo,  Mr.  Southam, 
with  pcrfuct  success.  Two  calculi  were  cxtmr.ted,  wliioh  togetlier  only 
woiKhod  twenty-two  grains;  they  were  composed  of  purv  uric  acifj,  and 
their  surfaces  wore  perfectly  smooth,  and  polished  like  river  pebbles, 
without  a  portiolo  of  phosphatic  incrustation.  ^ 

My  present  experience  enables  me  to  point  out  two  errors  in  the 
plan  of  treatment  followed  in  this  case.  In  the  first  place,  the 
quantity  of  fluid  iu  which  the  salt  was  dissolved  was  much  too 
lart;e ;  imd  in  the  second  place,  the  salt  used  had  too  feeble  an  alka- 
lising  power.  Rochellc  salt,  on  account  of  its  large  proportion  of 
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water  of  ctystjiUisation,  has  less  alkalising  power  by  more  than 
one-third  than  an  equal  weight  of  the  citrate  or  acetate  of  potash. 
Notwithstanding  these  drawbacks,  it  is  not  possible  but  that 
a  considerable  amount  of  dissolution  had  taken  place.  The 
nrine  was  kept  constantly,  though  feebly,  alkaline  for  six 
weeks;  there  was  no  carbonate  of  ammonia  developed  in  it, 
and  no  trace  of  phosphatic  deposit  on  the  stones.  These  are 
conditions  in  which,  as  my  cjcperiments  prove,  uric  acid  viust 
undergo  solution.  The  two  calculi  when  extracted  weighed 
only  22  grains ;  and  yet  one  or  both  of  them  must  hare  exist-ed 
in  the  bladder  for  a  period  of  three  years,  for  the  sjTnptoms  of 
vesical  calculus  had  been  di.stinctly  noticed  for  so  long.  It  is 
scarcely  conceivable  that  these  stones  had  not  attained,  in  this 
length  of  time,  a  greater  magnitude  than  they  possessed  when 
extracted :  and  it  seems  not  too  much  to  suppose  that  had  the 
treatment,  imperfect  though  it  was,  been  perserered-in  for 
BQOtber  week  or  fortnight,  the  size  of  the  concretions  would 
have  been  sufficiently  reduced  to  permit  their  escape  sponta- 
neously by  the  urethra. 

Uy  kwmI  case  iras  a  hoy,  aged  twelro,  od  inmate  of  the  Manchester 
CfaUdruD'fl  ITospiUl,  inuler  the  charp;*  of  Dr.  Borchnrdt  and  Mr.  Smart,  who 
Jdudlypunuiltediuetu  direct  the  tr(!atmeut.  Thuuruiovrasocid;  itcouUdned 
A  little  pus,  aud  hod  an  inordinate  tendency  to  deposit  uric-acid  crystals. 

On  Sept.  19,  1360,  the  patient  waa  directed  to  tJike  twenty  gnuns  of  tbo 
acotftto  of  potajih  iu  two  oimoea  of  water  evcnr  tlireo  hours.  Tliia  treat- 
ment was  continued  for  thirty-four  days  ;  the  urine  was  rendered  thereby 
Continuously  uikuline.  At  tho  end  of  thirty-four  days,  the  atoue,  being 
still  found  on  iKmuding,  was  auccessfully  extracted  by  &lr.  Smart. 

The  cnlculu8  weighed  ISO  grninSf  and  itB  form  was  a  Battened  oval;  it 
Was  found  tu  bo  composed  of  alternating  layers  of  uric  acid  and  oxalate  of 
lime  ;  and  its  surface  presented  a  mwst  peculiar  appearonoo,  which 
fumislicd  an  interesting  and  irrefmgnble  proof  of  the  solTcnt  action  of 
the  olkalised  uriae  on  the  uric-acid  layers  of  the  atone. 

The  ontemiost  layer  consisted  of  uric  acid,  and  over  the  lai^r  circum* 
lerence  of  the  atone  it  had  a  thickness  in  its  deepest  parta  of  about  a  line  and 
a-hjilf ;  but  on  the  flattened  sorfncea  the  uric  add  was  dissolved  away,  and 
the  subjnceut  layer  of  oxalate  of  lime  cropped  through  it  tu  a  consideniblo 
extent.  On  one  side  the  exposed  patch  of  oxalate  was  as  large  as  a  six- 
pence, and  presented  the  ordinary  tubercnlated  appearance  and  dark  browu 
oolonrof  a  muHx'rry  calculus.  On  the  opposite  aide,  two  itdcta  of  oxalato 
ODOOVered,  each  about  the  size  of  a  large  split-pea.  Surroonding  tho 
patches  of  oxalate  were  found  tho  remnants  of  a  thinner,  moro 
fluperficiol.  and  incomplete  layer  of  oxalato  of  lime.  The  irregular  patches 
of  this  latter  layer  occupied  a  higher  lord  than  the  siuroonding  sukaco  of 
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nricacid;  and  hor«  nnd  there  little  elcmtiona  of  uric  aoid  oonld  1w  i 
sunuoiintcd  with  a  vliield  of  oxnliitc  of  lime.  Theae  devutiaiu 
partiaUy  undermined  ;  tlie  uric  acid  liod  been  ftttockcd  hy  the  solvnit, 
and  the  protecting  shield  of  oxalate  of  lime  was  in  proceaa  of  boiDg  throvn 
off  by  tbo  gmdual  melting  of  iU  support 

1^  general  surface  of  uric  acid  had  a  chaiacteristio  Tmter'Wom  appaar- 
once.  There  were  no  minute  manuU&Uons  such  «•  usually  stud  th« 
smface  of  uric-acid  concretions  ;  but  the  surface  was  undulating,  and  the 
boUoirs  and  intervening  ridges  were  f>crfectly  smooth.  Ko  traco  of  phoc- 
phatic  dejKNut  existed  on  any  portion  of  the  stoue. 

Complete  solution  of  the  calcnlas  was  not  possible  in  tliia 
case.  A  concretion  composed  of  a  uniform  mixture  of  uric 
acid  and  oxalate  of  lime,  was  found  to  be  attacked  ^tb  con- 
siderable fucDitv,  bj  a  solution  of  carbonate  of  potafli,  in  tho 
phial ;  and  tlie  present  specimen  shows  that  thin  and  incom- 
plete lujGfB  of  oxalalti  of  lime  may  be  undennioed  and  di&in* 
tegrated  by  alkalized  urine ;  but  if  the  stratum  of  oxalate  be 
completCi  and  eutlrely  invest  the  stone,  it  puUi  an  abbolutc  bar 
to  ftirthcr  solvent  action,  Tliia  was  the  case  in  the  instance 
before  us.  The  partially  uncovered  layer  of  oxalate  of  lime 
surromided  the  entire  stone ;  and  as  soon  as  the  dissolution  of 
the  superincumbent  layer  of  uric  acid  had  been  completed, 
no  further  diminution  of  size  could  have  taken  place. 

The  treatment  was  not  carried  out  in  this  case  as  efficiently  «a 
it  might  have  been.  The  dose  of  the  acetate  should  have  been 
nearly  double :  this  would  have  considerably  more  than  doubled 
its  solvent  effect.  The  alkalescence  of  urine  produced  in  a  boy 
of  twelve  by  tAventy  grains  of  tlie  acetate  every  three  hours  is 
but  feeble,  and  does  not  approach  the  highest  solvent  power 
capable  of  being  imparted  to  the  urine. 

My  third  case  was  a  boy  of  six^  ailmitted  under  my  care  into  tbo 
BfonchesLcr  Infinnnry,  on  Jsn.  27, 1862.  The  urine iras acid,  oudsingulArly 
free  from  pus,  blood,  and  other  organic  elements.  He  vna  placed  under 
the  influence  of  citrate  of  potA»h — at  first,  in  tho  doso  of  twenty  grains  in 
six  ounces  of  water  every  two  hours.  This  was  spee^Ulj-  raised,  to  tweutv- 
five  grainn,  and  continued  with  great  regularity  for  two  months.  At  the 
end  of  this  periwl  the  dose  was  roi*e<l  to  thirty  grains,  given  two-hourly  in 
irix  ounces  of  water,  and  ccntinucd  for  a  month  longer.  At  tho  end  of  the 
third  month  the  stone  was  still  felt  on  sounding.  The  patient  was  then 
transferred  to  the  care  of  my  colleague,  Mr.  SontJmm,  who  successfully 
oxtractcd  the  stone  by  the  lateral  0]>eration.  It  proved  to  be  a  fine 
specimen  of  mulberry  calculus,  excessivi'ly  rough  on  the  surface,  uud  not 
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beaiing  the  slight«st  tracM  of  dissolution.  Kot  a  juirticlo  of  pbospttate 
existed  on  its  surface.  'When  a&wn  across  a  nucloiis  uf  uric  acid  was 
displayed.  The  outer  crust  of  oxaUto  of  lixne  was  alx>ut  a  lino  and  a 
qoarter  thicV. 

The  solvent  treatment  was  carried  ont  with  undoubted  effi- 
ciency in  this  case,  for  tlio  space  of  three  montlis ;  but,  of 
coarse,  wholly  in  vain,  owing  to  the  impenetrable  layer  of 
oxalate  of  lime  with  which  the  stone  was  invested*  The  only 
defects  which  my  later  experiments  enable  me  to  point  out, 
were  the  unnecessarily  large  amount  of  liquid  administered 
aad  the  oimeceBsarily  frequent  repetition  of  the  dose.  If  the 
same  dose  hod  been  given  in  half  the  quantity  of  water,  and 
repeated  every  third  hour,  an  equal  effect  on  tiie  urine  would 
have  been  produced. 

These  throe  obscn'ations  permit  n  deduction  of  great  im- 
portance to  be  drawn  from  them,  namely,  that  a  conlinuoualy 
alkaline  state  of  the  urine  iloes  not  determine  any  prmpitattofi 
<tf  ihe  $ariht/  p/tosp/utte  m\  the  atone,  so  long  as  the  urine  is  free 
Jrom  ammormml  decomposition. 

fi.  Discrimination  of  the  Cases  m  which  the  solvkht 

TREATMIINT  13,   AND  18  KOT,  APPUCADLE.      The  first  aud  most 

general  limitation  is  : — 

A.  77td  solvent  treabmnl  %a  inapplicable  to  all  easu  m  which 
the  urins  is  aUcaline. — The  loaa  of  the  acid  reaction  of  the 
nrine  in  calculous  cases,  is  due,  in  the  overwhelming  majority  of 
cases,  to  ammoniacal  decomposition  from  vesical  catarrh.  ThLi 
gtate  of  the  urine  determines  the  precipitation  of  a  phosphatic 
crust  on  the  surface  of  the  stone,  and  withdraws  it  completely 
fix>m  the  influence  of  alkaline  solvents. 

B.  Wfien  IJw  icrine  is  acid,  the  case  may  be  regarded  prima 
facie  as  snituble  to  the  solvent  trcutmeut ;  but  there  ai*e  still 
nomorons  limitations  which  reduce  the  cases  rctiiiy  suitable 
vithin  a  mucli  narrower  compass. 

(a.)  In  the  first  i)lacc,  all  l/wse  castas  are  vxchtded  in  ivhiek 
it  is  known  or  strong  hj  sus/jccled  tltai  the  stone  is  composed  of 
oxalate  of  lime.  This  is  sometimes  ascertained  frcim  the  patient 
having  previously  voided  concretions  of  oxalate  of  lime  ;  some- 
times the  character  of  the  urine  yields  indications  of  the  natiure 
of  the  stone  ;  if  it  deposit  on  cooling  an  abundant  eedimeut 
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of  octahcdra,  or  dumb-bells,  the  strong  inference  is  that  the 
fit*>ne  is  composed  wholly  or  in  part  of  oxalate  of  lime. 

(ft.)  When  the  examination  of  the  urine  and  ihe  previoiis 
hi«tory  of  the  i>atient  pvc  no  indimiion  of  the  nahtre  of  /Aa 
ttone-t  we  are  left  in  doubt  (supposing  the  urine  to  be  acid) 
wlicthor  it  ia  composed  of  oxalate  of  lime  or  uric  acid,  or  of 
alternating  layers  of  these  two  substances.  There  are  no  data 
at  hand  to  form  an  opinion  aa  to  the  probabilities  here  inTolyed. 
Different  countries,  and  even  different  districts  of  the  same 
country,  show  considLTable  diversities  in  the  relative  proportion 
of  uric-acid  and  mulberry  calculi.  Renal  calculi  also  differ 
essentially  in  regard  to  this  point  from  Tcsical  calculi.  The 
former  are  generally  composed  of  a  single  substance  :  and  in 
about  five-sixths  of  the  cases  this  is  uric  acid.  The  latter, 
if  they  have  Bojoumed  any  considerable  time  in  the  bladder, 
are  frequently  composed  of  two  or  more  substances  arranged 
in  alternate  layers  (sec  p.  228). 

In  cases  of  retial  eahuU  the  patient  should  evidently  hare 
the  benefit  of  the  doubt.  No  other  treatment  than  tliat  by 
alkaline  solvents,  is  open  to  the  choice  of  the  practitioner  :  and 
if  the  calculi  should  be  composed  of  oxalate  of  b'me,  the  alkaline 
trcatraont  will  not  aggravate,  if  it  do  not  ameliorate,  the  state 
of  the  patient. 

In  cases  of  vesical  calculi  the  question  stands  differently. 
The  solvent  treatment  comes  hero  into  C43mpctition  with  the 
mechanical  methods  of  lithotomy  and  lithotrity,  which  long 
experience  have  stamped  with  success.  It  is  no  longer  a 
question  of  the  mere  possibility  of  removing  a  calculus  by 
means  of  solvents,  but  of  doing  it  with  less  risk  than  by 
lithotomy  or  lithotrity. 

Future  experience  can  alone  decide,  whether  it  is  better,  in 
cases  of  this  class  (where  the  nature  of  the  stone  is  quite  un- 
certain), to  consign  Ihem  at  once  to  the  operating  table,  or  to 
give  a  preliminary  trial  to  the  solvent  treatment.  It  would 
appear  from  the  cases  reported  in  the  preceding  pages,  that 
patients  who  have  xmdergone  such  a  trial  may  be  afterwards 
tjransferred  to  the  surgeoa  with  undiminished  chances  of  a 
Buooessful  operation.  Probably  the  most  advantageous  conrso 
to  follow,  if  the  stoue  be  a  small  one,  would  be,  to  try  the 
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solvent  treatment  for  a  limited  period — for  six  weeks  or  two 
months — and  if  unsnccessful  at  the  end  of  that  time,  to  pro- 
ceed without  further  delay  to  operation. 

(c)  Wien  the  st/me  is  known  h  he  a  large  one,  the  solvent 
treatment  should  not  be  attempted.  The  presence  of  a  large 
stone  in  the  bladder  is  itself  a  perpetual  source  of  danger  ;  and 
the  larger  the  stone,  the  greater  the  probability  that  it  contains 
one  or  more  layers  of  oxalate  of  lime,  which  will  resist  the  solvent. 
The  length  of  time  which  a  stone  above  the  weight  of  an  ounce 
would  require  for  dissolution,  also  detracts  greatly  from  the 
advantages  of  the  solvent  treatment,  as  compared  with  the 
swifler,  though  less  safe,  method  of  lithotomy. 

(il.)  The  cases  of  vesical  calculi  which  are  esjmialiij  suitable 
for  the  solvent  healvienty  are  those  iii  which  it  is  kiwwn  or  siroi^gly 
suspected  thai  the  concretion  consists  of  uric  acid^  and  has  not  yet 
attained  any  great  size.  It  not  unfircqucntly  comes  to  pass  that 
an  individual  who  has  previously,  at  divcw  times,  spon- 
taneoasly  voided  small  uric-acid  calculi,  becomes  afterwards 
the  subject  of  vesical  calculus.  If  such  a  case  come  under 
treatment  soon  after  the  first  appeai*anco  of  symptoms  of  stone 
in  the  bladder,  it  is  one  ]>eculiarly  promising  for  the  solvent 
treatment.  The  stone  is  suro  to  be  small,  and  it  is  almost 
certain  to  be  wholly  composed  of  uric  acid.  A  dissolution  of 
twenty  or  thirty  grains  would  reduce  tlio  stone  sufficiently  to 
enable  it  to  traverse  the  urethra.  A  more  rational,  safe,  and 
certain  plan  of  treatment  is  scarcely  conceivable  in  any  disease. 

(e,)  It  is  probable  that  the  solvent  treatment,  judiciously 
carried  out,  will  prove  a  useful  adjunct  to  lithotritij.  It  is,  how- 
ever, essential  to  its  employment  that  no  vesical  catarrh,  with 
ammoniacal  decomposition  of  the  urine,  ensue  after  the  opera- 
tion. If  the  urine  maintain  its  acidity  after  the  stone  is 
cniRhed,  and  if  the  fragments  discharged  prove  to  be  urio 
acid,  then  the  solvent  treatment  might  be  expected  to  act  ad- 
vantageously by  obviating  the  inconvenience  and  danger  of 
repeated  sittings. 

To  sum  up  in  the  afRnnative  : — the  solvent  treatment  is 
only  apj)!icablo  in  those  cases  of  vesical  calculi  in  which  ihs 
wifte  is  aciil ;  the  stone  not  large;  its  cornposition  known  to  he 
uric  acid  or  strongly  suspected  to  he  such. 
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9.  Rules  for  cabrvixq  out  the  solts^it  trbatmssx^' 

The  action  of  alkaliscd  urine  is  essentially  slow  ;  qaiA  eola- 
tion, by  any  manner  of  applying  it,  is  impossible.  To  make 
np  for  this  defect,  its  operation  must  be  continaoos  and  in- 
cessant. To  rest  content  with  alkalising  the  urine  for  a  few 
hoars  each  day,  is  not  only  to  rc<Iuco  the  solvent  eftect  to  an 
in&igniiicaiit  quantity,  but,  sometimes  ut  least,  to  nullify  it 
altogether.  1  have  known  urine  kept  continuously  alkaline  by 
acetate  of  potosli  for  many  successive  daj's,  recover  its  acidiCj 
and  deposit  uric  acid  within  s  few  hours  of  the  latest  doee. 
It  is  also  of  great  importimce  not  only  to  keep  the  urine  con- 
dnuonsly  alkaline,  but  to  keep  it  alkaline  to  a  certain  dtffrm. 
The  experiments  described  at  p.  237  prove  that  solutions  with 
an  alkalescence  below  three  grains  of  carbonate  of  potaah  to 
the  pint,  have  scarcely  a  greater  effect  on  uric-acid  calcoll  than 
simple  water.  A  feebly  alkalised  urine  acts  so  slowly,  that  (in 
cases  of  vesical  calculi)  the  delay  incurred  counterbalances  the 
safety  of  the  treatment  as  compared  with  mechanical  meam, 
and  robs  it  of  the  preference  which  it  might  otherwise  deserve. 

To  secure  a  continuous  alkalescence,  the  dose  should  be 
repeated  at  intervals  of  not  loss  than  three  hours,  and  it  should 
be  given  with  rigorous  regularity  during  the  waking  hours.  A 
dose  should  be  taken  the  last  thing  before  retiring  to  rest,  and 
another  in  the  course  of  the  night.  Of  course  a  patient  should 
not  be  disturbed  from  sleep  in  order  to  take  a  dose  of  medicine ; 
but  patients  'nith  vesical  calculi,  scarcely  ever  are  able  to  pasa  the 
night,  without  awaking  spontaneously  once  or  more  to  empty 
the  bladder. 

The  best  salts  for  administration  are  the  acetate  and  citrate 
of  potash.  Of  the  former,  the  dose  for  an  adnlt  should  be 
from  40  to  Go  grains  dissolved  in  3  or  4  ounces  of  water  ;  for 
children,  the  dose  should  range  from  20  to  30  grains.  Tht 
citrate  (anhydrous)  has  nearly  the  same  alkalising  pttwcr  as  the 
acetate.  The  citrate  of  i^otash  of  the  shops  is  of  uncertain 
strength,  and  olten  exceedingly  impure.  The  best  plan  is  to 
prepare  the  solution  directly  Irom  the  cryBtallised  bicarbonate 
of  potash  and  ci^'stallised  citric  acid.  The  bicarbonate,  when 
saturated  with  citric  acid,  foi-nis  almost  exactly  its  own  weight 
of  anhydrous  citrate  ;  so  that  when  40  grains  of  bicarboui 
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of  potash  are  saturated  with  the  proper  quantity  of  citric  add, 
there  result  40  grains  of  citrate  of  potash. 

The  following  prescxiption  yields  a  solution  containing  one 
drachm  of  the  citrate  iu  each  Huid  ounce  : — 

U    FotoAft.  bicarb.  ^xiL 

AoiJ.  dlric  3viii.,  gr.  xxir. 
Aixuie,  ad  $xii. 

The  dose  of  such  a  solution  for  an  adult,  is  6  or  8  fluid 
drachms  mixed  vnih  3  or  4  ounces  of  water  ;  and  for  children, 
3  to  6  fluid  druchms  diluted  in  the  same  proportion. 

In  conducting  the  treatment,  it  is  essential  that  the  frcshly- 
Yoi<led  urine  should  be  frequently  examined.  If  at  any  time 
it  show  signs  of  ammonical  deconn position  the  treatment  should 
be  suspended.  The  advent  of  tliis  state  is  indicated  by  the 
offensive  ammoniacal  smell  of  the  urine  and  tlie  increase  of 
pus  and  flaky  matter  in  it.  As  long  as  the  urine  continues 
sweet  iv/im  vMedy  no  fear  need  be  entertained  of  the  deposi- 
tion of  the  mizcd  phosphates  on  the  surface  of  the  »tone. 

10.  The  OBJEcrIo^'S  urged  against  the  alkaline  treatment 
have  been  chiefly  three  : — 

{a.)  It  has  been  alleged,  that  by  rendering  the  urine  alkaline, 
there  is  danger  of  tl»o  precipitation  of  the  phosphates  on  the 
surface  of  the  stone.  The  facts  advanced  in  the  preceding 
pages  dispose  of  this  objection  completely.  If  there  be  ammo- 
niacal deconii>oBition  of  the  urine,  the  phosphates  are  deposited 
whctlicr  alkaline  medicines  be  given  or  nut,  and  tlie  concretion 
goes  on  increasing  ;  but  if  tlie  urine  be  alkaline  solely  from 
flxed  alkali,  not  a  particle  of  phosphatic  deposit  takes  place.* 

(fr.)  It  has  been  said  that  the  natiu*al  reaction  of  tlie  urine 
is  acid ;  and  therefore,  that  to  render  it  alkaline  is  to  intro- 
duce an  unnatural  state,  which  cannot  fail  to  act  deleteriously 
on  the  general  health.  In  a  state  of  fasting  the  natural  urine 
is  doubtless  always  acid  ;  but  the  researches  of  Dr.  Bcnce 
Jones,  fully  confirmed  by  my  own  (see  p.  23),  show  that  the 

*  A  nnt  of  knowledge  of  the  essential  differeDce  between  nrioe  aUnJinv 
from  fixed  alkali  and  tinjoe  allcAline  from  carWaate  nf  ammoina,  roni^  like  a 
thread  of  error,  through  the  elatxiratc  argument  of  ClTtaloi  in  hit  Chapter  oa 
the  iliasolatiou  of  the  Stoue.  See  chap.  iv.  of  hie  work,  X)a  TraJtement 
MbJical  de  la  Fierre. 
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urine  is  normally  alkaline  (from  fixed  alkali)  for  several  h< 
daily,  after  meals,  in  many,  if  not  all,  healthy  persons, 
that  the  maintenance  of  an  alkaline  reaction  of  the  nrme  by] 
&ccd  alkali  is  by  no  means  so  unnatural  a  state  as  some  hai 
supposed. 

(c.)  Alkaline  subfltances,  it  is  urged,  impair  digestion.  This 
objection  was  valid  against  the  mder  methods  of  alkalising 
the  urine  formerly  employed.  But  the  acetates  and  dirateg 
have  no  such  cfTect.  Tlio  introduction  of  tliese  salts  (and  the 
bicurbouato)  in  recent  times  for  the  treatment  of  articular 
rheumatism,  has  afforded  an  immense  field  for  watching 
effects.  Indeed  the  solvent  treatment  here  recommended 
identical  with  the  prevailing  mode  of  treating  rhenmatunj 
except  that  the  dose  is  administered  in  a  somewhat  more  dilate 
form.  In  the  last  eight  years  I  have  employed  the  bicarboi 
the  acetate,  and  the  citrate  of  potash,  both  in  private 
public  practice,  in  doses  of  four,  six,  aud  eight  drachms  in" 
the  twenty-four  hours,  in  a  very  large  number  of  cases.  The 
majority  were  cases  of  articular  rheumatism  ;  the  remainder 
embraced  a  variety  of  slighter  and  more  severe  dieorde] 
skin  diseases,  emphysema,  diabetes,  acute  Bright*s  disease, 
The  urine  was  kept  continuously  alkaline  for  periods  varying] 
from  a  fortnight  to  three  months,  and  in  no  instance  wi 
deleterious  effects  observed.  In  one  patient  with  pulmc 
emphysema,  the  urine  was  kept  iminterruptedly  alkaline  for' 
fourteen  weeks,  with  marked  improvement  of  the  genemi 
health  and  stcndy  increase  of  weight.  In  short,  the  acetate 
and  citrate  of  potash  have  appeared  to  me  about  as  harmleai, 
as  so  much  sugar. 


On  the  Solvext  Treatstext  of  TJuic-Acid  Calottli  bt 

IjfJECTIOXS  LNTO  THE  BlADDEE, 


It  has  been  conceived  that  considerable  advantages  would  be 
gained,  in  cases  of  vesical  calculi,  by  injecting  the  solvent 
directly  into  the  bladder,  in  a  continnous  stream,  hj  means  of  aj 
double-current  catheter.     The  advantages  chiefly  counted  oi 
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were : — the  nso  of  stronger  solutions,  and  the  employment  of  a 
greater  mass  of  the  Bolvent.  In  the  case  of  uric-acid  calculi, 
numerous  experiments  undertaken  hy  myself  show  clearly  that 
these  advantages  are  illusory. 

The  mode  of  proceeding  "which  I  adopted,  was  to  place  a 
Bcction  of  a  uric-acid  stone  in  a  10-ounce  pldal,  and  to  pass 
over  it  at  blood  heat,  a  current  of  the  solvent  as  large  as  the 
capacity  of  the  urethra  might  bo  supposed  to  permit.  The 
current  was  kept  up  for  two  or  three  hours  continuously. 

From  experiments  already  recorded  at  p.  237,  the  maximum 
solvent  power  of  the  cai'bonatcd  alkalies  is  ascertained  to  lie  in 
solutions  containing  about  50  grains  to  the  pint.  A  solution 
o^  ctirb(mate  of  ^yotash  of  this  strength  was  passed  over  a  li'ag- 
ment  of  uric  acid  weighmg  57  grains,  at  the  rate  of  forty-two 
pints  per  hour,  for  a  period  of  three  hours.  The  result  was  a 
dissolution  at  the  rate  of  two  grains  per  hour.  This  result, 
insignificant  as  it  is,  could  probably  not  be  approached  in  the 
living  bladder  on  account  of  the  mechanical  diiticultics  to  be 
overcome. 

A  solution  of  carbonate  o/liihta,  containing  10  grains  to  the 
pint,  with  an  hourly  flow  of  30  pints,  dissolved  less  than  one 
grain  per  hour.  A  solution  of  the  same  salt  containing  20 
grains  to  the  pint,  with  an  hourly  flow  of  2G  pints,  dissolved 
one  and  a  tjuarter  grain  per  hour. 

Solutions  of  tlie  following  substances  were  also  tried  in  a 
similar  manner — namely,  horax^  borax  with  liquor  soiUr,  double 
borate,  of  potash  and  soda,  common  phosjthatc  of  soda,  basic 
phosphate  of  soth,  &nd  potash  soap:  but  their  solvent  effects 
did  not  reach  beyond  a  loss  of  weight  of  one  or  two  grains  ia 
tlie  hotir. 

Lim&4eater  in  a  continuous  current,  at  the  rate  of  SO  pints 
per  hour,  dissolved  a  fragment  weighing  86  grains,  at  the  sx)eed 
of  one  and  a  half  grain  per  hour. 

Seeing  the  very  small  results  thus  obtained,  I  proceeded  to 
try  the  caustic  alkalies,  which  are  the  most  |>owcrful  known 
solvents  of  uric  acid.  But  solutions,  such  as  could  l>e  borne  by 
the  living  bladder,  of  liquor  potu»sa3  and  liquor  soda?  (CO  and 
120  minims  to  the  pint),  did  not  di&bolve  mure  than  about  two 
grains  per  hour. 
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Tho  general  conclusion  from  these  experiments*  is,  that 
under  the  most  favoorable  conditions,  and  with  the  moai 
effcctivG  Bolveutfi  capable  of  being  borne  by  the  living  bladda*, 
no  greater  dissolution  than  one  or  two  grains  per  hour  can  he 
aocomplidhed  in  tho  case  of  iu*ic-acid  calcnlL  In  aotnol  prac- 
tiocrthe  conditions  would  necessarily  be  mnch  less  Ikvonrable 
than  in  an  experiment  i>erformed  in  the  laboratory.  A  little 
consideration  Ls  sufficient  to  show  that  these  results  hold  cat 
no  prospect  of  any  useful  practical  appUcation. 

Solvent  Treatment  of  Ctstinb  Calculi. — Cystine  ia 
soluble  lx)th  in  the  carbonates  of  the  fLxod  alkalies  and  in  the 
mineral  acids.  It  may  therefore  be  attacked,  when  existing  u 
a  calculus  in  the  bladder,  cither  by  alkalising  the  urine  as  in 
the  solvent  treatment  of  luic  acid,  or  by  injecting  acid  solntadtt 
into  the  bladder. 

Two  ex|>eriments  were  performed  with  a  view  of  testing  the 
solubility  of  a  cystine  calculus  in  a  solution  of  carbonate  of 
potash  containing  40  grains  to  the  pint.  The  mean  result^ 
with  a  daily  flow  of  three  and  six  pints,  showed  a  rate  of 
dissolution  equal  to  20  per  cent,  of  the  weight  of  the  stone  in. 
twenty-four  hours.  Cystine  may  therefore  be  regarded  as 
being  even  more  favourable  to  the  application  of  the  alkaline 
solvent  treatment  than  uric  acid. 

Solvent  Tre.\tment  of  Oxalate  of  Lime  Calcull — In 
the  case  reported  at  p.  24C,  alkalised  urine  flowed  over  the  sur- 
fiice  of  a  mulberry  calculus  for  three  months  without  producing 
the  slightest  show  of  solution.  I  also  found  that  a  solution  of 
carbonate  of  potash  containing  40  grains  to  the  pint,  passed 
over  a  mulberry  calculus  at  the  rate  of  six  and  eight  pints  in 
the  twenty-four  hours,  had  not  the  slightest  solvent  cflEect. 

Better  results,  it  was  conceived,  might  be  obtained  by 
solution  of  dilute  nitric  acid  (which  is  the  best  solvent 
oxalate  of  lime),  cmi)loyed  so  as  to  imitate  injections  into 
bladder.    A  solution  containing  120  ininims  of  tho  con< 
trat^id  acid  to  the  pint,  was  passed  over  a  mnlberry  calcull 
weighing  53  grains,  at  the  rate  of  24  piuta  per  hour  ;  and 


♦  The  ciperimente  hero  referred  to  nre  more  folly  descnbcd  ta  llie  aQllioi** 
paper  iu  tbc  Medico -Cliirurgicftl  TnuuuctioQs  for  l&Gb. 
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only  half  a  grain  was  dissolved  in  an  honr.  "We  may  conclude, 
from  these  experiments,  that  oxalate  of  limo  calculi  are  un- 
assailable by  Bolrents  applied  in  any  known  method. 

Solvent  Treatmext  of  Phosphatic  CALCtJLL— Phosphatic 
calculi  were  found  quite  unimpressible,  as  might  have  been 
expected,  to  solutions  of  carbonate  of  potash.  Par  more  pro- 
mising results  were  obtained  by  dilute  nitric  acid,  used  so  as  to 
imitate  injections.  A  solution  containing  fiO  minims  of  the 
commercial  acid  to  the  pint,  was  passed  at  blood-heat  over  a 
phosphatic  stone  weighing  153  grains,  at  tlie  rate  of  36  pints 
per  hour.  The  loss  of  weight  which  followed  amounted  to  21 
grains  per  hour.  A  modification  of  this  proceeding  was  suc- 
cessfully employed,  as  is  well  known,  by  Sir  B.  Brodie  in  actual 
practice.  My  colleague,  Mr.  Southam,  has  recently  tried  the 
same  method,  and  with  the  best  results.  The  stone  had  been 
repeatedly  crushed  with  the  lithotrite  ;  but  fresh  phosphatic 
concretions  formed  in  the  bladder  as  fast  as  the  old  ones  were 
broken  up  ;  and  it  was  found  impossible  to  completely  clear 
the  bladder.  In  this  difficulty  an  injection,  containing  two 
drachms  of  dilute  nitric  acid  to  a  pint  of  water,  was  practised 
every  day,  or  every  second  day.  In  the  couree  of  a  short  time 
the  old  fragments  were  completely  dissolved,  and  the  formation 
of  new  ones  prevented.  This  method  is  evidently  capable  of 
wider  application  than  is  now  made  of  it  by  surgeons. 
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The  disorder  named  by  Prout  chylous  urine,  is,  properl 
ispeaking,  a  disease  of  tropical  climates.    It  prevails  end< 
cally  in  the  Mauritius,  Isle  of  Bourbou,  West   Indies, 
Brazils,  and  India.    The  cases  met  Mith  among  Kuropoons 
almost  confined  to  sailors,  merchants,  colonists,  jmd  otJiers  who 
have  passed  a  portion  of  their  lives  in  one  of  the  above-named 
countries.    The  following  account  of  the  complaint  is  drawn 
up  from  an  analysis  of  twenty-sLx  cases,  the  sources  of  most 
which  are  indicated  at  the  head  of  the  chapter. 

la  this  disoi'der  the  urine  is  usually  white  and  opaque,  like 
milk  ;  sometimes  it  has  a  faint  rose  tint,  from  a  sliji^ht  admix- 
tnrc  of  blood  ;  imd  Bometimes  it  is  mijied  with  blood  in  clots. 

On  standing  awhile,  it  set*  spontaneously  into  a  tremblini 
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coagulam,  which  after  a  time  re-dissolves,  and  breaks  up  into 
flaky  clots.  Not  unixequcntly  this  coagnlation  takes  place 
within  the  bladder,  and  occasions  serious  pain  and  difficulty  in 
micturition.  The  milky  appearance  of  chylous  urine  is  due  to 
the  presence  of  a  finely-divided  futty  or  oily  matter.  Tins  is 
thrown  up  as  a  creamy  layer  after  the  urine  has  stood  some  hours. 
"When  chylons  lu-ine  is  agitated  with  ether,  the  fat  ia  dissolved, 
and  the  secretion  assumes  the  transparency  and  colour  of  healthy 
urine.  The  ethereal  extract  yields,  on  evaporation,  a  quantity 
of  yellowish  solid  or  oily  uncrystallizable  fat,  resembling  that 
which  is  found  in  the  blood.  Chylous  urine  is  invariably 
coagulated  by  heat  and  nitric  acid.*  Tliese  united  reactiona 
indicate  the  presence  of  fibriue,  fat,  and  albumen.  Caseine, 
though  specially  looked  for  by  Rayer,  Guibourt,  Pearse,  and 
others,  has  never  been  uiithenticuUy  found  in  chylous  urine  ; 
nor  has  sugar  ever  been  found  tJiercin.  The  ordinary  ingre- 
dients of  healthy  urine  are  present  in  their  usual  proportion, 
nnle&a  there  be  some  superadded  disease.  The  specific  gravity 
is  generally  below  the  average.  ^Vlien  examined  microsco- 
I)ically,  chylous  urine  is  found  t^  contain  a  variable  number  of 
granular  nucleated  corpuscles,  like  those  of  mucus  or  chyle  ; 
and  generally,  but  not  always,  red  blood  disks.  The  fatty 
matter  alniont  iuvaiiably  occurs  in  thy  form  of  excessively 
minutti  granules  (resembling  the  molecular  base  of  the  chyle), 
which  are  not  resolvable  into  visible  globules  under  tlie  highest 
powers  of  the  microscope.  Occasionally,  however,  visible  fat 
globules  are  found,  as  in  the  case  recorded  by  Dr.  Waters.  Casts 
of  the  uriniferous  tubes  have  never  been  found,  though  specially 
searched  for  by  Bencc  Jones,  Waters,  Isaacs,  Begbie,  and  others. 


*  Bramwcirs  ctse  (Bdiii.  Med.  Jooni.  1858,  p.  714)  ii  excluded  from 
eoDndention.  It  differs  k  greatl;  from  all  the  other  recorded  emaei,  thai  il 
mart  be  reg»id*d  u  balooging  to  a  ditfereut  »erics,  or  as  a  caie  of  impoiitiun. 
In  tbia  cue  tbo  urine  did  not  coagalate  spuutaneonsljr :  ib  did  not  precipitate 
vith  heat  and  nitric  acid  :  tbe  faltj  matter  wparaled  almoot  compl«teIj  on 
ainiple  itAnding  :  it  eoDtAiued  ri8i6/e  fat  globulus  ;Jvi  ^^  ^n  inch  in  diameter, 
aad  the  iat  extracted  by  ether  crjstaUUed  like  martjaric  acid  ;  the  patient  had 
never  been  oat  of  Scotland.  In  the  want  of  coagulation  with  hnat  and  nitrio 
acid  this  CftjM  BtiLoda  quite  alone  ;  in  the  other  cireamataooea,  if  not  altogether 
alone,  it  sL^udB  in  a  hi|;hly  exceptional  position.  Dr.  Barry*!  eaae  (6eale*i 
Archiru,  l&tll,  p.  40)  is  alu  rejected  on  aceouot  of  the  doubtful  waj  in 
which  it  ia  reported.  In  the  aecood  ed.  of  Dr.  Beale'a  work  on  luioe  and 
urinary  depoaiti  (1664),  Barry's  case  is  sot  alluded  to. 


ftA»  sad  fflvine — rwrj 

Tbe  foUowins  table 

oT  dbjlow  miM  fagr 


*  Mr*  Btooka,  of  Sdfon],  vent  to  m,  Nor.  18,  1664, 
Wittiuni,  aged  twcntj-MVc-o,  who  had  Dcrer  rosded  oat  of  Bbfluid.  la 
lftQ2  ihu  Ruu  VM  tbe  cubject  of  IjriDphou*  orine  for  abost  a  raoDth.  Be 
WHftt  UiAt  tiiiM  ■affcring  frDm  an  exteoaivel;  dwiriboted,  and  KTcre,  catanaovs 
Jliaaat  of  on  eoeiMioaa  character.  Mr.  Stocka  girea  tbe  folloving  deaerip- 
ilon  of  the  tirioary  ajrmptoms.  "  There  was  great  pala  orer  tbe  kidneji,  ia 
the  iieriaoum,  and  about  the  anna^defoc&tion  affgravating  tbe  latter  macb. 
No  tfoderaeaa  exi>t«d  in  the  prcwlatc.  There  was  fftUlicidinm  uriuB,  aad 
fnqucnl,  painful,  •traininB,  micturition — half  an  ounce  of  nrine  paasiiig  at 
ouM.  MaMtf  rfaembling  piaoca  of  tripe,  alMOt  tbe  lliickneea  of  a  lead  peocil, 
wcru  pnlled  nut  i<f  tite  nretbrn  two  or  three  timet  a  da;  for  aboat  a  weak. 
Th"  iitinu  iuolf  waa  char,  highly  albuminou,  and,  when  allowed  to  staart, 
CMmutatecl  iiKintAiivduxIj  inlu  ycHuw  tranaparent  maaeea,  floating  in  the  flold 
l«rt  uf  the  urino,  exactly  like  half-melted  cal  fa-foot  jell j.    Thcae 
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The  course  of  the  disorder  is  marked  by  an  irregularity  and 
capriciousnoss  wliich  bafllcs  explanation.  The  invasion  ia 
sometimes  gradual  ;  but  more  commonly  it  breaks  out  suddenly 
without  previons  warning  or  known  cause.  In  other  cases  it 
comes  on  apparently  after  a  fall,  or  in  consequence  of  hard 
mental  or  bodily  work.  Its  further  progress  is  essentially 
intermittent ;  but  it  rarely  happens  that  the  intermissions 
follow  any  regular  rule.  An  attack  may  last  a  few  days,  a  few 
months,  or  many  years.  The  inten'als  between  the  attacks 
rary  similarly ;  the  disorder  may  go  on  intennittingly  for  two, 
three,  or  more  years,  then  cease  for  ten  or  more  years,  and  be 
again  renewed.  The  suspcnsionfl  and  renewals  are  generally 
quite  abrupt,  sometimes  more  gradual.  During  the  remissions 
the  urine  returns  to  a  perfectly  normal  state.  Sometimes  the 
attacks  observe  a  certain  periodicity.  In  one  case  it  is  related 
that  the  urine  always  became  chylous  for  eight  days  previous 
to  menBtruation ;  in  auother,  the  recurrence  almost  always 
pi-eceded  or  accompanied  attacks  of  epilepsy  or  erysipelas.  In 
Mr.  PeaTKc's  case  the  urine  became  chylous  when  the  patient 
was  suckling  her  children,  and  ceased  to  be  so  shortly  after 
weaning  them.  It  has  been  observed  in  several  instances  that 
an  intercurrent  disorder,  such  as  a  fit  of  the  gout,  hepatitis, 
carbuncle,  inf  animation  of  the  lungs,  severe  ptyalism,  has 
temporarily  suspended  the  chylous  condition  of  the  urine.  In 
other  instances  it  dates  its  origin  or  renewal  &om  some  such 
attack. 

There  are  also  diurnal  irregularities  in  regard  to  mcala, 
exercise,  and  rest,  which  are  inexplicably  contradictory.  As  a 
rule,  rest  and  fasting  diminish  or  suspend  the  milkiness  of  the 
urine.  In  some  cases  the  urine  is  chylous  throughout  the 
twenty-four  hours,  as  in  Dr.  Waters's  case  t  in  others  it  is 
natural  or  lymphous  on  rising  in  the  morning,  and  chylous 
during  the  remainder  of  the  day,  especially  after  dinner :  in 


beeunfl  flaut  in  abont  trcnt/'fonr  honin,  lenring  eobwebBy  Sbree  6(»tiQg  in 
the  nrine.**  When  ifaiii  roan  was  seen  by  me  be  bad  lost  the  ootaueoui 
ernptioR,  and  waa  ahle  to  follow  bis  «mp1ojment  of  varehoosemaD.  JUicturi- 
i  tion  was  still  unduly  frc(]uent ;  but  Uio  uriDo  waa  free  ^m  fibriiM  and 
I  albumen.  The  only  unnatural  objects  foond  after  a  careful  mlcrosoopical 
I  examlnatioa  were  a  few  blood  and  pus  corposclea.  Was  tbia  case  an  example 
I         of  ocxema  inTading  tbe  mucoas  membrane  of  tho  bladder  ? 
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Mr.  Cabilt's  case  (cited  by  Beale)  the  nrine  was  never  cIitIdib 
daring  the  day,  but  only  on  rising  in  the  morning.  In  Ac 
mann's  case  the  urine  became  perfectly  natural  when 
patient  lay  on  his  right  side,  and  immediately  resumed  its 
ciiylous  character  when  he  stood  ap.  Dr,  Beuce  Jones  foond, 
in  a  case  obserrcd  by  him,  that  meals  and  exercise  had  a  markod 
infiacnce  on  the  state  of  the  nrine.  Shortly  after  a  meal  the 
urine  became  chylous  :  if  the  patient  fasted  and  took  exercise^ 
the  urine  was  lymplious  :  if  he  fasted  and  remained  perfectly 
tranquil,  it  became  naturuL  In  Mr.  Dutt's  case  the  nrine 
Toided  during  tho  day  was  clear  and  fipce  from  chyle,  while  that 
Yoidcd  daring  the  night  and  in  the  morning  was  deeplj  loaded 
with  it. 

Illustrative  Cases. — Tlie  following  abstracta  of  cases  will 
convey  an  idea  of  the  character  of  the  urine  and  the  capricious 
course  of  the  disorder  : — 


Casb  I.~A  muTied  wonun,  aged  thirty,  bod  been  pasaing  chjlam 
urine  abont  a  year.  Three  flpedmeus  of  hor  urine  wore  submitted  to  Dr. 
Prout  for  exuDuiiiation,  namely,  one  voiiied  in  the  morning ;  another  a 
little  after  breakfast ;  and  a  third  in  th«  evening, 

ITie  first  specimen,  voided  in  thu  moruiiig,  cousiiitcd  of  a  solid  jeUy-Iikt 
mius  or  coftgulum  of  a  pole  nmb^r  colour.  This  coegulniu  was  uf  aa 
txtrvmoly  delicata  texture,  and,  on  being  submittcil  to  a  gentle  presaurs, 
or  even  allowed  to  drain,  parted  witb  a  large  proportion  of  a  serooa  flaid 
of  tho  colour  above  mentioned,  and  at  the  aanie  time  bec&me  exceedingly 
reduced  in  bulk,  and  assumed  the  appeAnoii  e  of  a  rf!d  fle.shy-lr)oking  maai 
of  a.  fibrou!)  texture,  which  on  exanunation  was  found  to  have  all  ttta 
properties  of  the  fibrins  of  the  blofwl,  mixed  with  a  few  red  porticli's  of  tha 
aamu  fluid.  The  specific  fi^vity  of  the  aeroua  portion  woa  1019.  Its 
smell  wua  very  faintly  urinous ;  reaction  neutral ;  it  contained  a  Iftrga 
quantity  of  albumen. 

The  second  specimen,  voided  after  brcakfaat,  reaembled  the  first  in  its 
general  character,  but  ditTered  from  it  in  some  minor  particulars.  ThQ% 
the  aerom  was  more  of  a  whey  colour  ;  tlie  fibrous  coogulum  waa  leaa^  hO! 
more  compact  and  finn,  and  held  entangled  in  its  tcxtiut;  a  largo  jiropor^ 
tion  of  tho  ix'd  jiorticlfs  of  thu  Wwjd.  The  s]>ecific  gravity  of  the  serum 
vas  only  1012,  and  it  containt'd  a  coniddorable  proj^ortion  of  albnmen. 

'Hie  third  specimen,  voided  in  the  evening,  after  an  early  diimcr  tftkca 
rvbont  noon,  so  closely  resembled  chyle  in  all  reAjKicts,  that  Dr.  P.  was 
doiilitful,  if  it  had  been  brought  to  him  as  a  specimcu  of  tliat  fluid, 
trhelher  ho  should  have  discovered  the  im[to8itton.  It  consisted  of  a  solid 
coaguhmi  of  a  wliite  colour,  and  atisuming  the  shajra  of  the  vessel,  like 
blanc-monge.  On  being  submitted  to  a  gentle  prevsuro  and  j>crmitl«d  to 
drain,  the  reaidual  solid  portioo  waa,  like  that  of  the  others,  siuoU  in 
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quanttty,  lint  whiter  tlian  tho  coagola  of  the  other  specimena.  It  waa, 
howorer,  intermixed  with  strings  of  a  firmer  con&istenco  and  of  a  red 
colour.  The  Bcroas  portion  was  white  and  opaque  like  milk,  and  on  being 
heat«d  and  allowed  to  stand  at  rest  for  some  time,  threw  up  a  substance  ou 
its  surface  resembliug  cream,  and  which,  like  cream,  contained  a  con- 
riderablo  proportion  of  oily  principle.  Its  specific  grayity  was  1017,  and 
ita  smell  was  not  urinous  until  it  had  been  concentrated  by  evapora- 
tion ;  it  was  not  coagulablo  by  boat,  thongh  it  contained  abundance  of 
ftlbnmeu. 

Dr.  Front  bad  on  opportunity  of  examining  thia  woman's  urine  after 
luting  twenty-four  houn.  The  coaguluni  wsis  now  much  smaller  in  bulk, 
and  seemed  to  contain  mure  red  [larticlos.  The  serous  portion  was  nearly 
transparent,  and  possessed  in  a  considerable  degree  the  coluur  and  otlier 
acnsibld  properties  of  uxiae.  It  contained  albumen  and  abuudaaco  of 
urea. 

This  woman  died  emaciated,  after  suffering  from  the  diAcaso  twenty 
years.    (Prout  ou  Stomach  and  Henal  Diseases,  £th  ed.,  p.  117.) 

Case  II. — The  patient  was  a  sailor,  a  natiTo  of  Bermuda,  treated  by 
Dr.  Waters  in  the  Liverpool  Northern  Hospital  The  characterj  of  tho 
urine  are  thus  described.  VThea  first  posavd,  it  is  white,  with  rather  a 
pink  lingo.  It  resembles  new  milk  in  appearance  and  somewhat  in  smclL 
It  ii  perfeotly  free  from  urinous  odour.  After  it  has  been  po&ied  for  a 
short  time  it  coagulates  into  a  trcmuloujs  mass  exactly  re^'mbllng  blanc- 
mange. The  coagulum  sooner  or  later  disappears,  entirely  or  in  part, 
leaving  tho  urine  altogether  tluid  or  partly  (^lotted.  After  tho  urine  has 
been  standing  some  hours,  a  diKtiuct  deposit  of  florid  blood  is  found  at  tho 
bottom  of  tho  vessel,  and  tho  muss  of  fluid  above  assumes  a  perfectly  white 
colour,  showing  that  tho  piuk  appearance  of  the  urine  when  first  pasitud 
ma  due  to  the  admixturo  of  blood.  Thero  is  in  addition  to  the  blood- 
dftposit,  a  deposit  of  a  somewhat  slimy  chai*ar&cter,  having  all  the  appear- 
ance of  a  mixture  of  pus  and  mucus.  After  standing  some  houi-a,  a 
distinct  thin  layer  of  white  finid,  exactly  resembling  cream,  generally 
forma  ou  tlie  surface  of  the  unue,  the  layer  being  thicker  iu  some  specimcna 
than  in  others.  The  urino  remains  free  from  odour  fur  some  time,  but  at 
the  end  of  three  or  four  days  it  has  a  slightly  urinous  smuU. 

Wlien  first  passed  the  urine  Li  slightly  acid  or  neutral,  and  soon  beeomea 
alkaline.  Heat  cAnAca  a  precipitAte  of  very  fine  particles.  Nitric  acid 
alao  prodacosa  dight  precipitate,  but  heat  and  nitric  acid  together  causa 
a  copious  depotuL  Whcu  boilctl  with  liquor  potaasis  and  sulphate  of 
copper,  there  is  no  reduction  of  the  copper  to  the  state  of  aulwxicle.  If 
the  urine  bo  agitated  iu  a  test-tube  with  an  equal  part  of  sulphuric  ether 
and  left  t4)  stand,  a  thin  layer  of  fatty  (0  mattt^r  Li  dciMiittid  ou  tha 
surface  of  the  urine  and  holow  the  ether.  The  uriue  then  l>ucomes  quit* 
dear,  and  if  removed  by  means  of  a  syphon  and  boiled  with  nitric  acid  & 
copious  deposit  takes  place. 

When  examine<l  under  tho  microscope  tho  urino  is  found  to  contain 
blood,  pus,  and  mucus  corpuscles,  with  a  largo  number  of  small  fat 
gflobolas.  Uany  of  these  lost  are  very  minute,  wliiUt  others  are  lar^'«;r. 
No  easts  of  tho  nriniferous  tubes,  nor  any  other  abnormal  matters  than. 


Bj  cxuKOBiag  Om  ariM 
OT^  Tciy  UMBl*  punks  eo«ld  b«  detactal 
In  tUs  caM  the  mxas  Vftt  m^ 
it  nri^litwi  «via  withia  tha 
tttbt  OKBuUaM  dMttka  nxBAwu 
a«*«rckjloB%  caoocft  on  na^g  laths  —ruing  Ihmi^  the  red  of  Um 
daj  It  VM  «Iw^  pcdbe^ratttniL  7^  pttifl&t  ms  a  natnns  of  Kgrfidk, 
and  does  aot  ttpf^ar  cnr  tft  hftfi  bMS  «at  of  Fnflknd  (Bealo^  UoDft 
and  VtmMTj  Depo«t%  Sad  ed.}  p.  S7S.) 


Ca£E  rv*.— a  dcrsyvwui,  fped  forty,  bom  in  Bcnnnda,  consnltad 
Benc«  Jones  in  1853.  Ten  jean  befete,  the  mine  became  mil^, 
oontinned  w  for  ei^t  weelu ;  it  then  returned  to  ita  natnral  state  withov^ 
treatment  Fire  jean  after,  the  complaint  returned.  The  patient  panned 
dots  and  iend-solid  masses  with  some  difficnltj.  This  second  attack  lasted 
two  or  three  months,  and  then  the  urine  became  jietfectlj  natnrsl,  and 
continued  ao  for  the  sacceeding  four  years.  At  the  end  of  this  period  tha 
disease  retonied,  and  had  continued  ever  since,  with  the  exception  of  aa 
interval  of  three  weeka.  When  the  patient  came  under  the  cars  of  Dr. 
B.  Jones  in  1852,  the  urine  was  milky,  but  it  cleared  with  ether ;  it  ccoi- 
tained  much  albumen  and  some  blood  corpusck's,  but  ug  casts  of  tubes ; 
its  reaction  was  acid,  specific  gnvity  1025.  The  patient  stated  that  bodilj- 
or  mental  exertion  (such  as  preaching  on  Sunday^  produced  the  most 
intense  milkiness  of  the  urine.  Usually  the  urine  was  milky  on  going  to 
bed  ;  it  was  clear  in  the  morning,  until  an  hour  after  breakfiist ;  the 
wliiteucfts  then  increased  according  to  the  degree  of  exercise  taken.  He 
dined  at  one,  and  then,  with  rest,  the  urine  became  clear,  and  costinaed 
so  until  he  took  his  afternoon  walk,  when  the  whiteness  returned.  He 
had  tried  all  sorts  of  tonics,  bnchn  and  iron,  and  hud  taken  gallic  acid  on 
this  and  the  previous  occasions  without  adrontogo.  <Bence  Jones^  Med. 
Chir.  Trans.,  vol.  xxxrL,  p.  01.) 
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Case  V.— A  lady,  aged  Burty-foor,  bom  in  India,  where  she  had  re- 
■idod  for  some  years,  caino  under  the  onro  of  Dr.  Elliotnon.  The  urina 
becuno  for  the  first  time  milky  nine  yean  after  her  return  to  Eugkud. 
It  continued  inilky,  in  gjiite  of  vmiooa  remedies,  for  nbout  a  year,  vhcu  it 
suddenly  resumed  its  natural  appearance  on  the  thiiil  morning  after  she 
hod  commenced  to  take  a  daily  bath  in  the  sea.  The  urine  then  remained 
clear  for  thirteen  years  (eighteen  mouths  of  which  were  passed  in  India). 
At  the  end  of  thb  period  she  had  a  severe  inflammation  of  the  lungs,  for 
whioh  the  ma  bled,  and  took  calomel.  In  a  month  after  this  attack  the 
urine  agaiii  became  chylous,  and  continued  so  for  two  years.  At  this  time 
■be  miTsred  from  a  serere  mental  shock,  and  for  the  space  of  one  month 
the  milkinoss  of  the  urino  was  suspended  ;  it  then  rct\imod  with  as 
much  iutensi^  as  ever.  From  this  date  the  urine  continued  milky  with- 
oat  one  day's  intermisaion  for  eleven  years.  The  milkiness  was  then,  once 
more,  mspended  for  six  weeks  in  »>nsef|uenco  of  a  carbuncle  ;  then  it  went 
on  again  for  two  years,  when  she  hud  a  second  attack  of  inflammation  of 
the  longs,  which  laid  her  up  for  six  months.  During  this  ilbiess  the  chy- 
lous state  of  the  nrine  waa  again  suspended  ;  but  has  since  returned,  and 
still  continues  (1857).  Tlie  patient  is  a  very  stout  person,  and  very  nor- 
Tous.  All  ramodiea  have  been  unavailing.  The  disease  has  continued, 
with  intermUnona,  for  eight-and-twcuty  years.  (Elliotaon,  Med.  Timei 
andOaz.  1827,  iJ.  257.) 

Case  VI.— An  Eogliah  geutlemau,  aged  forty,  a  teacher  of  languages, 
settled  in  Rostock  (Germany),  came  under  tlte  notice  of  Dr.  Acker- 
moun.  In  his  youth,  this  gentleman  had  travelled  fur  two  years  la  the 
Brazils  and  Buenos  Ayres.  While  in  South  America  ho  suflered  &om  a 
slight  hydrocele,*  whioh  disappeared  on  hia  return  to  Europe. 

He  bad  been  settled  in  Rustoek  for  eleven  years,  and  wa»  strung  and 
very  healthy.  Midsummer,  185S,  ho  took  the  measles,  wluch  left  behind 
a  slight  bronchial  catarrli.  This  catarrh  lingered  on  till  Kebruary,  1859; 
when  one  day  he  observed  hiu  urine  to  bo  milky.  A  few  hours  bcfuro  this 
occurrence  he  felt  out  of  sorts  and  sliivered,  but  next  moruiug  he  was  well 
again.  The  urine,  however,  contluued  milky,  and  five  weeks  aller,  leeches 
wore  applied  to  the  left  loin  on  account  of  a  tendemoss  which  existed  in 
that  region.  During  their  application  the  patient  lay  on  his  right  »ide  for 
two  hours,  and  immediately  on  rising  he  made  water,  which,  much  to  hia 
owu  and  hia  phyaiciau'B  ostonisliment,  was  perfectly  normal,  clear,  and  of 
a  deep  yellow  colour.  Keverthelesa,  at  the  next  micturitiou,  the  urine  was 
found  milky  again.  A  few  days  after,  the  patient  rcjicatcd  the  ox{>criment : 
he  emptied  the  bladder  and  lay  for  an  hour  on  his  right  aide,  and  again  the 
urine  appeared  clear,  and  contained  only  traces  of  albumen.  Similar  results 
were  obtained  many  times  after  the  »amo  experiment.  If  perfect  rest  on 
the  right  aide  was  broken  even  for  a  few  minutos  the  urino  was  distinctly 
chylous  at  the  end  of  the  experiment.  A  counter-experiment,  in  which 
the  patient  lay  on  his  left  (instead  of  right)  side,  showed  still  more  dis- 
tinctly the  effect  of  the  posture  on  the  right  side.     On  the  6th  of  May  the 

*  Query— Waa  not  tbia  luppcwed  hydrocele  an  aflboiion  ai  the  scrotal 
lymphatics,  as  in  Carter's  cases,  to  be  prMenlly  described  T 
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patient  Uy  for  an  hour  oa  hla  left  ud« ;  bnk  the  urine  wbidi  he 
ruing  wM  strongly  chylotu  and  contained  blood.  At  a  Uter  pexiod  tfcii 
inlluonc*  of  lying  on  one  or  the  other  side  became  less  marked  and  ccvtrtant 
But  throughont  the  complaint,  rest  in  the  horixoDtal  poaitiou  had  inmiakfy 
the  elTect  of  diiuiniahing  the  chyloua  condition  of  tlie  urine.  The  macilB| 
urine,  after  the  rest  of  aleop)  woe  always  the  leaat  milky  ;  and  that  of  ch> 
evening,  after  the  fatignes  of  the  day,  the  meet  so.  The  general  health  va 
only  »ljgbtly  affected.  He  was  a  little  leM  capable  of  exertias,  man 
ea&ily  fatigued,  very  senaitire  to  cold,  and  eomewhat  depresaed  in  mind ; 
there  waa  also  a  dnll  pain  in  the  left  lumbar  region.  The  exhaostion  ap^ 
paared  to  increase  as  the  disease  continued,  bnt  he  mui  uot  compelled  to 
auspend  his  somewhat  arduous  occupation  for  more  than  a  daj  or  tvo. 
He  noted  that  a  hwuiorrhuidaJ  tlnx  with  which  bo  had  been  nrvTioai^ 
friH]ueutly  aJTected,  cfsaatsd  entirely  from  the  momcut  the  urino  became  milky. 
In  July  and  August  the  patient  spent  a  month  at  the  sea-batha  of  Warae- 
mliude,  where  he  led  a  very  quiet  life,  but  did  not  bathe.  Here  the  arise 
audiiunly  became  clear  and  normal,  and  continued  so  for  a  fortxught ;  but 
before  he  left,  it  became,  as  tniddonly,  intensely  milky  again.  At  a  still 
later  period  more  frequent  \'amtions  iu  the  chylous  and  uoii*chy]otxi  co&* 
ditiou  of  the  urino  were  obserA'ed  thou  in  the  beginning  ;  but  no  isli 
mission  as  long  as  that  noted  at  Waraemiinde  occurred  again.  It 
happened  that  amid  a  long  series  of  chylous  emissions  a  normal  one  woi 
be  suddenly  interposed,  and  it  was  not  always  jHHUfible  to  tind  any  caose 
this  sudden  change  in  the  cirenmstanccs  of  tlie  patient. 

It  waa  observed  that  the  skin  was  markedly  less  disposed  to  sweai 
thon  prerioualy,  and  sometimea  there  waa  a  disagreeable  diyness  of 
cutancowi  surface.     The  nrino  woa  notably  increased  iu  quantity, 
cially  in  the  earlier  pcriwU,  when  it  exceeded  Are  pints  iu  the  twenty-ft 
hours. 

The  examination  of  the  urine  yielded  the  following  results  : — It 
opaque,  almost  milk-white  with  a  tinge  of  red,  reactiou  acid,  with  a 
sweetish  odour.  It  coagulated  spontaneously,  somctiunes  after  standing  a 
few  minutes,  sometimes  after  acrorol  hours.  It  never  gelatiuisod  within 
the  urinary  ptiisnges.  It  also  coagulated  vrith  heat  and  witli  nitric  acid. 
AVhen  it  was  allowed  to  rest  for  eighteen  hours  in  a  gloss,  a  thin,  perfect], 
white  layer  gnthered  on  the  tn]>,  and  a  reddish  dcpodt  sank  to  the  botto; 
In  the  fonuiT  a  vast  quantity  of  lat-molpcules  were  found  ;  in  the  lattofi 
blood  rorpu-scles  nnd  small  dark  re<l  dumps  of  blond.  Ether  cleared 
urine  almost  completely,  and  the  c3rtTacted  fat  waa  solid  at  ordinary  tern 
raturea.  AVhen  the  nrino  was  boiled,  it  passed  through  a  iiltcr  perfectly' 
clear,  and  posseasing  tdl  the  qualities  of  healthy  urine — the  fatty  matter 
having  been  entirely  retained  on  the  filter  by  the  coagulated  albumen. 

The  table  on  the  following  page  exhibits  the  proportion  of  fat  and 
albumen  at  different  times  of  the  day. 

Vorioua  remedies — among  them  gallic  acid — were  tried  in  this  case  with 
little  or  no  evidence  of  success.  In  the  beginning  of  December,  1859,  he 
left  off  all  medicine,  finding  them  of  no  effect  on  his  urine,  and  feeling 
his  general  lu-alth  sat.ljifactory.  Towartl  the  end  of  January,  1800,  he 
found  himself  one  evening,  altera  very  heavy  day,  greatly  exhausted,  and 
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chilly,  and  thereforo 
evening  was  utrongly 
was  pctifiBctly  oormol 


wont  earlier  than  asnal  to  bed.  The  urme  on  this 
chylous.  Kext  morning,  on  the  contrary,  the  urine 
;  tho  aaccocding  oniissious  were  lumilarly  healthy, 
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and  from  that  day  forth  the  disorder  did  not  return.     For  three  yeoni  ho 
has  continued  to  paaa  perfectly  natural  urine.     A  few  days  ahcr  this 
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favoanble  tenniiutioii,  Uu  bBmorrboidAl  flaac  rctomed,  tmd  ham 

■bee  with  its  focmn  beqwoey.*    (Ackarmmum,  DoutscLo  EliBflc»  2111 

NoL  2S  uid  S4.) 

The  general  health  of  persons  affected  with  chylous  virne, 
snffcrs  in  vatying  degroes.  Some  persons  preserve  their  emboiw 
point  nndiminishcd  ;  but  the  larger  number  are  znaricedly 
emaciated.  The  patients  generally  complain  of  lassitude,  in- 
capacity for  exertion,  pains  in  the  loins  and  the  epigastrims. 
The  unnatural  drain  of  tlie  nutritive  material  explains  most  of 
these  symptoms.  Sometimes  there  is  an  excessive  appetite; 
more  commonly  the  ap|x;tite  ia  natural  or  indificrcnt.  The 
long  series  of  years,  during  which  personB  may  void  chylota 
urine,  without  serious  impairment  of  their  health,  shows  the 
comparative  innocuousncss  of  the  complaint  In  Quevenne's 
case  (cited  by  Rayer)  the  patient,  a  native  of  the  Isle  of 
Bourbon,  commenced  to  pass  chylous  urine  at  the  age  of 
25.  Prom  this  period  to  the  age  of  73  she  constantly  passed 
chylous  urine.  At  73  the  nriue  became  natural,'and  the  patient 
thought  herself  cured ;  but  after  about  H  months,  the  urine 
became  again  as  chylous  as  ever,  and  continued  so  until  she 
reached  the  age  of  78,  beyond  which  the  report  does  not  go. 
In  Dr.  Elliotson*s  case  the  disease  lasted,  otT  and  on,  for  2S 
years,  without  seriously  affecting  the  health.  When  death 
has  occurred  in  cases  of  chylous  urine,  it  has  been  occasioned 
by  some  independent  malady.  In  Dr.  Priestley's  case  the 
kidneys  presented  the  fatty  form  of  Bright's  disease,  and 
the  lungs  were  tuberculous.  At  his  Gulstonian  lectures,  in 
1831,  Dr.  Front  exhibited  the  kidneys  of  a  girl  of  10  M*ho  had 
been  passing  chylous  urine.  Slic  was  Baid  to  have  died  of  in- 
flammation of  the  bowels :  the  kidneys  were  perfectly  healthy. 
Dr.  Isaacs  had  nn  opportunity  of  examining  the  body  of  a 
sailor,  who  during  life  had  IxHin  in  the  habit  of  passing  chylous 
urine,  and  who  had  died  of  general  tuberculosis.  The  kidneys 
contained  a  few  nodules  of  secondary  tubercle,  but  were  other- 
wise perfectly  healthy. 


*  Tbia  caw  camo  under  tbe  notice  of  Br.  Thndicbnin  in  1 864.  The  pfttic 
bad  returned  to  England,  and  tbe  ch/loua  itAte  of  the  urine  had  re-appeore^' 
in  oonsoqnenoef  aa  the  patient  beliered,  of  hi^er  living.  (Brit.  Med.  Jonm. 
1804,  p.  till.) 
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Ecology, — Chylous  urino  prevaila  mostly  in  youth  and 
middle  age.  Of  26  cases  collected  by  me,  3  were  under  tweuty  ; 
7  between  twenty  and  thirty ;  7  between  thirty  and  forty  ;  2 
between  forty  and  fifty  ;  and  3  over  fifty.  The  youngest  ex- 
ample is  mentioned  by  Prout,  in  a  male  infant  of  18  months  ; 
the  oldest  in  Quevenne^s  case,  in  which  the  patient  reached  the 
age  of  78  yeara, 

Of  these  2G  cases,  17  were  males  and  9  females :  but  it 
appears,  that  in  the  countries  where  the  disorder  is  endemic, 
it  is  more  common  among  women  than  men.  The  greater 
frequeucy  of  it  among  men  in  the  European  cases  is  explained 
by  the  far  greater  number  of  men,  who,  as  suilorB,  mcrchonta, 
colonists,  etc^  pass  a  portion  of  their  Urea  in  tropical 
climates. 

As  to  the  causes  of  the  diBease,  the  only  one  made  out 
satisfactorily  is  residence  in  certain  tropical  countries.  Twenty- 
one  cases  (out  of  S^O)  were  persons  who  had  been  bom,  or 
had  passed  a  portion  of  their  lives,  in  the  Mauritius,  Isle  of 
Bourbon,  Brazil,  West  Indies,  or  India.* 

The  best  authenticated  cases  in  persons  who  hare  never 
been  out  of  Emxipe  are — a  case  related  by  Prout ;  Mr.  Gossett'a 
case,  cited  by  Bird ;  and  Mr.  Cubitt's  case,  cited  by  Beale. 

The  state  of  the  blood  baa  been  examined  by  Guibourt  and 
Bence  Jones.  Neither  of  these  observers  found  a  milky  state 
of  the  blood-serum.  Guibourt  (cited  by  Rayer)  obtained 
nearly  twice  as  much  fat  from  the  blood  of  a  Brazilian  ufiuctud 
with  chylous  urine  aa  from  healthy  blood.  Bence  Jones,  on 
tlic  contrary,  found  in  the  blood  of  a  person  whose  anno  was 
milky  both  before  and  after  tlie  bleeding,  no  increased  pro- 
portion of  fat. 

Pathology, — It  has  been  generally  assumed  that  the  fat 
albiunen  and  fibrine  of  chylous  urine  are  derived  irom  the 
blood,  tmd  pass  into  the  urine  through  the  kidneys.    Dr.  Front 

*  The  endemic  prcT&Ie&ce  of  chjloos  vriae  in  these  coontriea  is  thoroagbly 
attested.  The  Tanoiu  spcaJcerB  in  tbe  disoosuoQ  at  the  Medical  Sucieljr  ot 
&io  Janeiro,  reported  bj  iUycr,  oUude  to  tbe  disorder  as  a  oommon  one  among 
negroes.  Dr.  Trout  utates  that  Mr.  Thomas,  a  prmotitiooer  from  Barbadoes, 
ialbrmcd  him  that  he  bad  seen  at  least  a  doseo  w6U*marked  esses  m  negroes 
in  a  praetice  of  ten  jrears.  Dr.  Carter  ako  sajs  that  the  mors  ordinary  fonna 
of  ofayloos  nhne  are  "not  uncommoo  "  in  Bombay. 
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says. — ''The  proximate  cause  of  this  affection  seenu  to 
pfutly  in  the  assimilnting  organs,  and  partly  in  the 
The  chyle,  from  some  derangement  in  the  processes  of  aaimi 
lation,  is  not  raised  to  tlio  blood  standard,  and  conseqaenilT, 
being  nnfit  for  the  fhtnre  purposes  of  the  economy  is,  agreeablj 
to  a  law  of  the  economy,  ejected  throngh   the  kidneys ;  but 
these  organs  instead  of  disorganising  it,  or  reducing  it  to  ibft 
crystallised  state,  as  usual,  permit  it  to  pass  throngh  them  na- 
changed." 

But  any  riew  which  supposes  that  the  unnatural  ingredienti 
of  chylous  urine  are  derived  from  the  kidneys  present*  gnai 
difficulties.  The  rapid  alternation  of  urine  intensely  chyloM 
or  lymphouB,  with  perfectly  natural  urine  (somctunes  witneseel 
within  intervals  of  an  hoar  or  two)  seems  incompatible  with 
such  a  sup(>osition.  It  is  also  incredible  that  blood,  albumm 
and  fibrino  should  pass  from  the  blood  into  the  urine  thnm^^ri 
the  kidneys  without  being  accompanied  with  casta  of  tflP^ 
nriniferous  tubes.  The  absence  of  organic  disease  in  the 
kidneys,  and  of  any  clearly  made-out  derangement  in  the  oom- 
lx»sition  of  the  blood,  alao  militates  against  such  a  view. 

A  new  and  unexpected  light  has  been  thrown  on  the  nature 
of  this  singular  malady,  by  some  cases  published  by  Prat 
Carter,  of  Bombay,  which  appear  to  indicate,  that  a  direct 
communication  does,  in  reality,  exist  between  some  part  of  the 
lacteal  or  lymphatic  system  and  the  urinary  passages.  These 
cases  and  the  remarks  of  Dr.  Carter  thereupon  are  well- 
deserving  of  attention.  h 


Ihr.  Carter'*  firit  cote. — This  vraa  a  Parsee  youth  in  whom  the  iuguinal 
glauds  were  greatly  cularged,  soft  and  doughy  to  the  tonch,  but  not  paiiifal. 
On  the  cutAUGons  surface  of  the  thiyh,  a  fow  tnnhea  below  Poupert's  liga- 
nieut,  was  a  euiall,  hardly  percei>tiblfl  pimple,  from  which  tliare  occasion 
ally  issued  a  milky  fluid,  and  Bomctimes  so  copiously,  that  in  the  course 
the  day  a  pint  has  b«en  collected.  Pressure  jiut  above  the  spot  c&i 
the  flow  to  ccoso.  Tlie  discharge  commenced  six  months  before  :  it  ] 
two  or  three  days  and  then  ceased,  pressure  baring  bcon  applied  ;  it 
pearod  after  on  interval  of  a  month,  and  again  stopped  aftt:r  a  few  days. 
The  dbchar;ge  reappeared  a  tliird  time,  when  the  patient  *ciuno  under  the 
obocrvation  of  Dr.  Cart-er.  lieforo  the  discharge  came  on,  the  glanda  in 
the  groin  became  tumid  and  rather  painful.  The  tluid  collected  from  this 
man's  thigh  presented  in  perfection  the  characters  of  chyle.  It  coagulated  in 
about  five  minutes;  it  separated,  a  few  houra  oftcrwardu  into  clot  and 
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seniin,  tho  Utter  being  milky  in  appearance.  At  a  later  period  the  whole 
became  again  fluid.  Under  tlio  lulcn^acapc  blood  corpiuclos  and  chyle  cor- 
pnsclea  were  found.     In  this  man  the  urine  never  became  chyloiw. 

Dr,  Carter'*  seantd  ctue. — This  was  an  adult  Hindoo,  who  became  a  hos* 
pital  out-pationt,  uuUor  Dr.  Carter's  care,  on  Angust  23nl,  1859,  on 
account  of  an  aifection  of  the  scrotum.  The  skin  of  this  part  was  corra- 
gated  in  a  peculiar  way,  thickened  and  studded  with  numerous  small  tuber- 
clea,  which  were  soft  to  the  touch,  and  when  punctured,  freely  diacharRed 
s  chylous  fluid.  Tho  inguinal  glaiiUii  on  both  sidex  were  much  enlarged, 
soft  and  douj^hy  to  tho  touch,  and  tbey  diminished  in  size  under 
prcBjsure. 

The  scrotum  began  to  enlarge  four  months  befure,  and  after  a  time  the 
peculiar  corrugation  of  tho  skin  apjwared.  The  milky  discharge  occurred 
ooc«aionally  and  spontancoufily,  and  intermitted.  It  did  not  iasue  fh}ni 
on*  ipot  but  from  several.  When  it  ceased,  and  sometimes  also  daring  its 
continuance,  the  urine  became  chylous.  The  tumefaction  of  the  ingmnol 
glanda  aeomed  to  alternate  with  the  appearance  of  chyle  in  the  urine.  The 
parta  alao  became  tumefied  two  or  three  hours  after  a  full  meal,  and  then 
■ubsided. 

The  urine,  when  chylous,  coagulated  spontaneouoly,  and  tho  coognlnm 
reddened  BOtifibly  on  expoeoro  to  the  air.  This  ntddeniug  was  however 
more  decided  in  the  coagulum  from  the  scrotal  chyle,  which  changed  in  a 
few  minutes  to  a  blood  red.  Under  tho  microscope  the  urine  was  found  to 
contain,  besides  blood  corpuscles,  nnc1cate<l  granular  cellii  exactly  resemb- 
ling cbylc  coq>u£cles.  Variona  plans  of  treatment  were  adopted^  including 
very  large  doses  of  gallic  acid,  without  effect. 

J>r.  CarUr's  third  case  was  one  of  ordinary  chylous  urine,  without  any 
Tiflible  sJTootion  of  the  cxbimal  lymphatics.  The  general  characters  and 
the  microflcopio  examination  of  the  urine  ajipcared  to  establish  the  identity 
of  tho  foreign  ingredienta  found  therein  with  those  of  the  chyle-like  fluid 
diachaiged  from  the  external  surface  on  the  preceding  coaea. 


Dr.  Carter  applies  these  facts  to  tlie  phenomeua  of  chylous 
urine  in  the  following  iimnuLT  : — "AVo  may  sujipose  that  dia- 
tcnsioQ  of  the  delicate  l^^iphatics  and  lacti*alH  in  the  lombar 
region  is  at  length  followed  by  exudation  of  their  contents  at 
one  or  more  points ;  or  mptnrc  taking  place,  a  fistuloua  orilico 
remains,  which  gives  free  exit  to  the  chyle  or  lymph  at  times  of 
recuning  distension  ;  or  an  abnormal  reservoir  (i-cceptaculnm) 
may  be  formed,  which  periodically  discharges  it«  contents  into 
the  pelvis  of  the  kidney,  ureter,  or  bladder.  The  cases  before 
related  evince  that  such  a  condition  of  the  lymphatic  vessels, 
accompanied  with  enlargement  and  increased  functions  of 
the   corresponding    glands,  docs    occur ;  that    the    flow    of 


m 


CHTLOirS  rBWTE. 


chjle  may  be  rerersed,  or  regurgitation  zn^  cxscnr ;  and  vi& 
thifl  state,  the  orine  may  be  chylous."  * 

Additionul  evidence  in  favour  of  this  hypothesU  may  be 
deduced  from  the  increased  quantity  of  nrine  which  has  bea 
obaenred  in  several  of  these  cases,  as  in  Ackermann'a,  In  Dl 
WaterB'B  case  the  mean  daily  quantity  of  urine  during  the  fint 
ten  days,  when  the  disorder  was  at  its  height>  was  67  ounca; 
in  the  last  ten  days,  when  it  was  subsiding*  the  mean  d^ 
quantity  was  only  47  ounces. 

The  prevalence  of  the  disorder  in  certain  oountries,  asd  the 
close  connection  which  Rayer  showed  to  exist  between  it  sad 
the  endemic  liaematuria  of  the  some  countries,  leads  conjectnK 
a  step  farther.     It  has  been  recently  demonstrated  by  Grieaingff 
that  the  endemic  hematuria  of  Egypt  owes  its  origin  to  tb 
ravages  of  a  minute  parasite — the  Bilharzia  hccmatobia — whiA 
lodges  its  ova  in  the  mucous  membrane  of  the  urinary  passages. 
A  similar  demonstration  has  been  made  by  Dr.  Harley  with 
respect  to  the  endemic  hsematuria  of  the  Cape  of  Good  Hops 
(sec  Bilharzia)  ;  and  we  may  infer  a  similar  origin  to  the 
endemic  ha?maturia  of  tlie  Mauritius,  Brazil,  and  other  oonn- 
trics.     On  tlicsc  grounds,  it  may  be  conjectured  that  chyloiu 
urine  owes  its  origin,  in  like  manner,  to  the  destructive  operar 
tiona  of  some  parasite  whose  seat  of  election  is  the  lymphatic 
system  of  the  urinary  pasaages,  and  that  in  the  course  of  the 
development  of  its  ova  a  communication  is  opened  between  the 
lymphatic  channels  and  the  urinary  passages.     At  any  rate,  it 
is  wortli  investigating  whether  parasitic  ova  may  not  be  dis- 
covered occasionally  in  the  deposit  of  chylous  urincf 

•  Four  years  preTioualy  to  tbe  publication  of  Dr.  Cwter's  paper,  a  rimiLir 
Tiev  ae«ini  to  have  been  propound^  liy  Qubler  in  a  paper  entitled  iftrmaturie 
de  VItU  de  France,  envtfag^e  evmme  unc  lympkorrhayU  de  VappartU 
mropofti'pit  iMemoira  of  t]ie  Soc.  de  IJiulogie  for  1S53}.  I  hare  not  been  able 
to  conavlt  tlio  origiDtd  paper,  bnt  an  abatraot  is  anpplicd  In  Canstatt'a  Jahresb. 
lor  1868,  of  which  the  roUvwiog  is  the  cloBiog  sentence.  "  Qnblcr  indlcatea 
ehjloas  orine  (of  the  Ulo  of  France)  as  a  diabetes  lymphnticus,  or  a  lympbor* 
rhagia  reoalis.*'  He  recta  hii  theory  on  tho  identity  of  the  micro-chemical 
obnnictcrs  of  ch^Lona  nrine  with  that  of  etijrie,  and  on  the  preTaleuoe  of 
dilalatiaiia  of  the  external  Ijmphatica  in  the  oountries  where  chylous  nrine  ia 
Mdemic 

t  Dr.  A.  B.  BnehanaOf  of  Gltsg'iw,  hna  recently  giren  an  aeconat  of  % 
woman,  o?t.  forty-six,  a  natiro  of  G)nv[iow,  In  nhom  a  large  quantity  of 
milky  fluid,  e::actly  rcacmbling  ehvlc,  flowed  interruptedly  for  yeiia,  from  • 
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Treatment — Hitherto  the  treatment  of  thia  diaorder  has 
proved  very  nnsatisfnctory.  It  generally  persiata  in  Bpile  of 
every  remedy,  or  disapjxjars  without  any.  The  physicians 
of  Rio  chiefly  recommend  salt-water  hatha,  and  iron  internally. 
Mineral  and  vegetable  astringents  have  been  tried  repeatedly 
with  small  evidence  of  success.  The  best  results  have  followed 
large  doses  of  gallic  acid.  Dr.  AVaters  and  Dr.  Bence  Jones 
gave  from  one  to  two  drachms  a-day. 

Dr.  Bunyan,  of  George  Town,  British  Guiana  (Lancet,  1846, 
L  95)  relates  a  very  interesting  case,  in  which  the  disease  had 
lasted  ten  months.  Various  remedies  were  tried  without  success. 
On  the  advice  of  an  old  negrcss,  the  patient  took  a  decoction 
of  mangrove  bark  (Bhizophora  racemosa),  in  ounce  doses,  four 
times  a  day.  In  seven  days,  he  was  so  greatly  improved  that 
he  discontinued  the  medicine  for  two  days,  when  the  symptoms 
retained.  The  medicine  was  resumed  in  increased  quantity, 
and  continued  for  several  days,  until  all  the  symptoms  had 
entirely  disappeared.  Afl^rwtirJa  he  suffered  two  retnmB  of 
his  disorder,  wliich  were  immediately  cut  short  by  the  use  of 
the  mangrove  bark. 

If  further  inquiry  should  show  that  chylous  urine  has  a 
parasitic  origin,  anthelmintic  remedies,  especially  turpentine, 
may  be  tried  with  a  prospect  of  success.  The  effect  of  diet 
WHS  investigated  by  Dr.  Bence  Jones.  He  found  that  the 
urine  was  somewhat  less  chylous  with  vegetable  than  with 
animal  food  ;  he  also  found  that  the  pressure  of  a  tight  belt 
round  the  loins  relieved  the  pains  in  the  lumbar  regions,  and 
seemed  to  improve  the  condition  of  the  urine  a  little. 

thio^Mcl  F&teb  of  skia  oa  tbe  iaude  of  tho  thigb.  TliU  casa  membled 
Carter'a  cues,  except  in  the  abseoM  of  an  ealnrgoment  of  tbe  lymphatic 
gUnda.  He  also  cites  tvo  other  fllmilar  cases  io  Europeans.  He  propooAi  a 
new  theory  for  tbe  coniplaiui  and  for  cbyloos  urine.  Bejeeting  the  theory  of  a 
leak  in  the  lymphatic  system  as  aoatomically  impossible  and  pathologically 
aiuieoe«ary,  he  contends  that  the  &tty  mailer  ii  secreted  from  tlie  blood  **by 
the  morbid  actirity  of  mnltitndes  of  epithelial  eclls,  the  functions  of  which 
bare  become  perrerted."  In  chyloaa  urine  Dr.  Buchanan  belieres  that  a 
similar  disease  to  tbiit  exists  in  some  part  of  tbo  nrioary  mucous  membrane, 
<Med.  Char.  Trans.  toL  xlrl.,  p.  67). 
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Itosixniix,  Path.  u.  Tberap.  d.  Nieren-Krankbeiten.     Berlin,  I863w 


Under  the  title  of  congestion  of  the  kidneys,  I  propose 
consider  those  less  Berious,  and  for  the  most  part  Bccondi 
renal  derangements  which  are  occasioned  either  by  an  undue 
determination  of  blood  to  the  organs  (active  congestion),  or 
Bomo  mechanical  obstruction  to  the  return  of  blood  from  Uie 
organs  (passive  congestion)^ 

Renal  congestion,  both  active  and  passive,  if  snfficiently 
intense,  is  attended  by  tlic  presence  of  albumen  in  tlio  nrino 
(generally  in  small  quantity),  sometimes  with  blood,  and 
'■of  the  uriniferons  tubes.  Dropsy  is  not  a  symptom  proper 
renal  congestion  ;  when  present  it  depends  on  other  cam 
commonly  heart  or  lung  disease. 
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Active  congestion  is  produced  bj — over-doses  of  certain 
irritants  (cantharides,  turpentine) ;  by  exposure  to  cold  ;  it  is 
a  common  incident  in  all  febrile  and  inflammatory  complaints ; 
it  occurs  in  saccharine  diabetes  ;  probably  also  in  some  cases 
of  h)^>ertropliy  of  the  leH  ventricle. 

Passive  congestion  accompanies — regurgitant  heart  disease ; 
obBtmctions  in  Uie  lungs  (emphysema,  pleuritic  effusion)  ; 
pressure  on  the  cmulgcat  veins  or  inferior  cava  (pregnancy, 
abdominal  tnmours). 

If  the  determining  cause  of  the  congestion  be  a  pci'si&tent 
one — as  in  valvular  heart-disease  or  diabetes,  organic  changes 
are  at  length  produced  in  the  kidneys,  which  bear  a  strong 
resemblance  to,  if  they  are  not  identical  with,  certain  forma  of 
BrighL's  disease. 

Accordingly,  several  of  the  conditions  here  couRldered,  have 
been  arranged  by  odier  writers  (Johnson,  Frerichs,  Grie- 
Binger,  Bamberger)  among  the  varieties  of  Bright's  disease. 
Bat  although  there  are  unquestionable  affinities  between 
the  two  classes  of  cases,  there  are  also  diffGrcnces  so  marked, 
in  their  symptoms,  progress,  and  general  clinical  histoiy,  that 
it  only  tends  to  conftision  to  unite  them  under  one  heading. 

It  will  greatly  fiacilitate  our  eomprehension  of  the  relations 
subsisting  between  certain  changes  in  the  composition  of  the 
urine,  and  certain  disturbances  of  the  renal  circulation,  if  we 
take  a  review  of  tho  experimental  researches  which  have  been 
made  in  this  direction. 

Mr.  George  Robinson  was  the  first  to  demonstrate,  that  a 
complete  or  partial  impediment  to  the  return  of  blood  by  the 
renal  veins  caused  albumen,  blood,  and  sometimes  iibrine  to 
appear  in  tlie  lU'iue.  Ho  operated  solely  on  rabbits.  In  one 
set  of  experiments,  he  placed  a  tight  ligature  roimd  the  renal 
vein  :  in  a  second  sct^  the  obstruction  was  made  incomjilete — a 
certain  amount  of  blood  being  still  permitted  to  circulate 
through  the  kidneys.  In  both  these  sets  of  cx|>erimcnts  tho 
urine  invariably  became  more  or  less  albuminous,  and  in  most 
cases  bloody.  The  kidney,  of  which  the  vein  had  been  thus 
obstructed,  was  in  every  instance  fonnd  heavier  than  its  un- 
mjured  fellow.    The  proportion  between  them  varit*d  from 

:1  to3:l. 
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Frericbs  repeated  these  experimeDts  on  dogs,  rabbits,  a  cat 
and  a  frog,  with  identical  results.  In  four  out  of  ten  experi- 
ments, he  also  detected  casts  of  tubes  in  the  urin^  and,  in 
one,  renal  epithelium. 

These  experiments  admit  of  enej  explanation.  The  blood 
accmuulates  behind  the  impediment,  and  causes  an  increased 
lateral  pressure  upon  the  walls  of  the  renal  vein  and  its 
branches.  This  tension  is  transmitted  backward  to  tJie  renal 
capillaries,  which  are  tliureby  diHtendcd,  and  their  walls  at- 
tenuated, creating  a  condition  hi^lily  favourable  to  the  transu- 
dation of  the  serous  constituents  of  the  blood  through  their  conl«. 
If  the  tension  be  sufficieutly  great,  actual  mpture  takes  place, 
and  blood  corpuscles  escape  with  the  albumen  into  the  urine. 
It  is  probable  that  tliese  consequences  take  effect  earliest,  and 
in  greatest  power,  in  the  Malpighian  clusters,  where  there 
exist  anatomical  facilities  for  ready  passage  of  blood  into  tlie 
urine. 

Increased  pressure  in  the  arterial  system  does  not  so  easily 
cause  albuiucn  and  blood  to  ap[)ear  in  the  urine.  liobinson 
Bought  to  test  the  offect  of  increased  arterial  pressure  on  tlic 
composition  of  the  urine,  by  directing  a  stronger  stream  of 
blood  than  natural  into  the  kidneys.  First  he  removed  one 
kidney,  thinking  that  the  physiological  detennination  to  the 
other  might  suffice  to  cause  albuminuria.  The  experiment 
was  repeated  five  times,  and  only  in  one  instance  did  the 
urine  become  albuminous.  Ho  then  removed  one  of  the 
kidneys  and  tied  the  abdominal  aorta  below  the  origin  of  the 
renal  arteries.*  In  this  way  the  utmost  impulsion  of  blood 
into  the  remaining  kidney  was  obtained,  and  both  blood  and 
albumen  invariably  made  their  ap|>earance  in  the  urine.  Uia 
seventh  experiment  is  a  fair  sample  of  his  results. 

£xpt  7.  Tho  left  kidney  of  a  middle-sized  rabbit  vu  removed,  nnd 
'vrcighcd  54  f^raiua.  The  uorta  vnui  tiien  tied  below  the  origin  of  tho  rtUAl 
arteries.  The  animal  was  killed  ut  the  end  of  two  honra.  Tho  right 
kidney  weighed  85  grains ;  it  contuiued  six  or  sercu  ecchymoaes  of  various 


*  Tying  the  abdominal  aorta  without  remorixig  one  of  the  kidneyi  wat 
performed  twice  bj  Robinson  on  weak  anirnaU ;  in  one  odIj  did  albumea 
ap[jear  in  the  utine.  Fremhs  states  that  be  could  only  ftnd  traces  of  albuiui-u 
Id  a  few  cases  after  such  rui  o^x'mtion.  Atujrur,  ou  the  other  hand,  »aw 
abundaat  albuminuria  follow  ibis  opciation. 


EXPERIMENTAL  BESEARCHE3. 


276 


extent.     The  bladder  contained  about  a  draclim  of  urine,   wliich  was 
bloody  and  albumiuous  (1.  c  p.  70). 

These  results  have  been  confirmed  byPrerichs  and  Meyer. 

In  the  expcriiaentft  of  Hermann  and  Oyerbeck,  another 
method  of  inducing  artificial  albuminuria  is  pointed  out. 
Hermann's  method  conaist<5d  in  tying  up  the  renal  arteries  for 
a  short  time,  and  then  removing  the  ligature.  The  uriao 
which  was  secreted  jifter  the  re-eatablishment  of  the  circula- 
tion was  always  found  alhiuninana.  Overbeck  interrupted  the 
circulation  in  other  ways.  In  one  set  of  experiments,  he  blew 
up  a  bladder  previously  introduced  empty  into  the  heart :  in 
the  second  set^  asphyxia  (and  consequent  arrest  of  the  blood- 
current)  was  produced  by  compressing  the  trachea.  In  the 
former  case  the  obstruction  was  maintained  for  about  a  minute, 
and  in  tlie  latter  for  four  minutes.  In  both  classes  of  experi- 
ments, the  urine  which  first  flowed  after  the  renewal  of  the 
circulation  was  invariably  albuminous,  and  often  bloody.  Tlie 
albuminuria  thus  provoked,  generally  lasted  a  few  hourB,  and 
then  passed  away.  When  desquamation  of  the  renal  epi- 
thelium .occurred,  it  always  followed  the  appearance  of  the 
albumen.    It  conld  not  therefore  be  the  cause  of  it,  as  Johnson 

baunniaed  to  bo  the  case  in  the  albimiinuria  of  Bright's  disease. 
To  explain  the  results  obtained  by  Hermann  and  Overbeck, 
it  must  be  supposed  that  the  temporary  stoppage  of  the  blood- 
current  created  an  obstacle  in  the  renal  capillaries — probably 
an  accumulatioa  of  blood  corpuscles  in  the  Malpighian  tufts — 
which,  when  the  circulation  was  restored,  operated  to  raise  the 
pressure  in  the  minute  arteries  ;  in  other  words,  it  produced 
active  congestion  of  sufficient  intensity  to  cause  albmnen  and 
blood  to  appear  in  the  urine. 

My  purpose  in  calling  attention  to  these  researches  is  to 
show,  that  simple  h}'pera;mia  or  congestion  of  the  kidneys 
(without  inflammation),  either  from  increased  impulsion  of 
blood  into  the  kidneys,  or  from  obstruction  to  the  return  of 
blood  from  the  kidneys,  is  sufficient  to  determine  the  appear- 
ance of  albumen  and  blood  and  even  fibrinous  casts  in  the 
urine. 

An  impeded  circulation  through  the  kidneys  cannot  how- 
ever long  persist,  without  inducing  serious  and  i>ermancnt 
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gtnctnr&l  changes  in  the  oTgons.  The  presence  of  Mood  cor- 
puscles, and  fibrinoQs  plugs  in  the  delicate  tubolar  structiav; 
must  at  length  occaaon  more  or  less  extensive  destracCioB  of 
tbeso  Btruutures ;  and  the  continued  hjpersemia  mnst  derange 
tho  nutrition  of  the  glandnlar  elements.  How  for  these  chan^ 
are  of  an  inflammator7  nature,  cannot  be  preciselj-  Indicated. 
One  of  the  roost  important  results  of  a  long-  continQanoe  of 
this  state  of  things  appears  to  be,  an  excessive  production  of 
adventitious  connective  tissue,  which  cTentuolIj  passes  on  to 
contmction  and  atrophy.  To  call  these  changes,  '*  nephritii,* 
is  to  use  a  term,  which,  to  say  the  leasts  is  calcoiated  to 
mialead. 


ACTIVE  C0NGE3T10K. 
(Catarrhal  HephrUii  of  Tvrchnt.) 

In  the  course  of  emptive  and  continued  fevers,  of  cnmp, 
diphtheria,  cholera,  erysipelas,  pysmia,  acute  rheamatisin, 
pneumonia,  and  other  inflammatory  diseases,'  the  kidneys 
partake  in  the  general  hyperremia  of  the  iDtemal  oi^gana. 
Not  unfrequently,  however,  they  are  the  seat  of  a  dispropor- 
tionate determination  of  blood,  and  albumen  appears  in  the 
urine.  Generally  speaking,  the  amount  of  albumen,  in  such 
cases,  is  a  mere  trace,  but  sometimes  it  is  more  abundant,  and 
accompanied  with  a  few  blood  corpuscles,  transparent  casts  of 
tubes,  and  scattei^ed  renal  epithelium.  There  may  be,  at  tho 
some  time,  some  tenderness  in  the  loins.  As  soon  as  defer- 
vescence commences,  the  albumen  diminishes,  and  in  a  few 
days  vanishes  altogether. 

The  pathological  state  here  described,  diflera  from  genuine 
Bright's  disease  (which  may  likewise  arise  in  connection  with 
the  same  febrile  maladies)  in  the  absence  of  anasarca,  in  the 
undiminished  excretion  of  urea,  and  in  the  period  of  its  in- 
vnsiou.  Albmniuuria  from  congestion  coincides  with  the  acme 
of  tlie  pyrexia,  and  subsides  therewith.  Genuine  Bright's 
disease,  on  tho  contrary,  shows  itself  as  a  sequela,  toward 
the  close  of  the  pyrcxial  stage  or  the  commencement  of 
convalescence. 

An  examination  of  the  kidneys  of  persons  who  have  died 
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from  the  primary  fever  while  labouring  under  renal  congestion, 
reveals  an  enlarged  and  engorged  condition  of  the  organg,  with 
minnto  occhymoses  ;  and,  according  to  Vii-chow,  there  exists 
a  catarrhal  state  of  the  canals  of  the  pyramids,  of  which  the 
chief  incidents  are,  in  addition  to  hypenemia,  detachment  and 
disintegration  of  the  epithelium  of  the  straight  tubes.  The 
detached  epithelium  sometimes  shows  signs  of  futty  changes. 

The  frequency  of  tliis  complication  in  zymotic  diseases, 
varies  in  different  epidemics.  Roscnstein  states  that  in  a  severe 
typhus  epidemic,  witnessed  by  him  in  1857,  the  majority  of 
the  patients  had  transient  albuminuria,  with  casts  of  tubes, 
and  yet  no  serious  consequences  followed  therefrom.  In 
the  sporadic  typhoid  of  this  city,  albuminuria  is  decidedly 
rare. 

Active  renal  congestion  of  a  catarrhal  nature,  may  also  arise 
independently  of  any  specific  fever,  simply  from  exposure  to 
cold.  Such  cases  arc  not  vciy  common,  or  perhaps,  as  Rosen- 
stein  suggests,  they  are  often  overlooked.  The  symptoms  re- 
semble those  of  a  simple  febricula,  and,  unless  the  urine 
chance  to  be  examined,  the  disorder  "will  probably  be  passed 
over  as  such.    The  following  example  is  from  Roscnstein  : — 

A.  B.,  tot.  39,  previously  heAlthy,  oxpcrioncod  ou  tlic  aftornoon  of  the 
7th  of  Octobt-r  a  chill,  followed  by  heat  and  severe  paina  in  the  rt-niil 
region,  which  were  accompanied  mtb  voiniting,  When  soon,  elte  was  in  a 
hi^  fever,  puUa  120,  very  thirsty,  and  without  appetite.  The  urine  wna 
scanty,  acid,  albuminoas  ;  iLfter  utandinf;,  it  dejiosited  usodinient  composed 
of  uric  arid,  blocMl  curpuiM^les,  epithelial  casts,  and  free  epithelium.  Pressura 
on  the  renal  region  cautied  pain.  Slio  wan  cuppoil  on  the  loins.  Ou  the  fol* 
lowing  day  the  urine  meaaured  27  ounces,  Bpec:ilic  gravity  I02fl,  othemiw 
09  before  reported.  On  the  16th,  the  puUe  was  92,  akin  moist  and  per- 
spiring, f^eueral  condition  good.  Urine  in  twenty^four  hours,  28  ounces, 
specific  gravity  1025,  acid,  free  frt)m  albumen,  containing  only  a  few  coats. 
Ou  the  succeeding  days  increased  diuresis  set  in,  with  diminished  specific 
gravity  of  the  urine.  The  urine  continued  free  from  albumen  and  formed 
clcmcttta  (p.  G5). 

A  case  of  a  similar  nature,  but  running  a  more  chronic 
course,  Tvas  recently  treated  by  myself,  in  conjunction  with  my 
friend  Mr.  Mcllor. 

The  patient  was  a  young  larly  of  2^,  who  had  been  Bubject,  for  several 
years,  to  frequently  recurring  attacks  of  subacute  articular  rhonmatiBm, 
which  kept  her  in  a  continuously  weak  state  of  health.    On  April  Uth 
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she  took  cold  through  walking  in  the  wot,  tnd  was  seised  with  tonsillitu. 
Aa  tliis  fiuhsidcd,  tho  ui-ino  was  noticed  to  be  bloody  and  to  contain  albn- 
men.  On  the  16th  of  May  I  saw  her  for  the  first  time.  She  wa*  very  pale 
and  thin  ;  there  was  considerable  forer,  pulue  108,  the  loins  were  painfnl 
and  very  tender  on  pressure,  akin  dry,  withatendency  to  frequent  vomiting. 
Uieturition  was  very  frequent  (20  times  a  day)  ;  the  urine  amounted  to 
three  pints  in  the  twcnty-rour  honrs^  specific  gravity  1010  ;  it  contained  a 
good  dcttl  of  blood  and  albumen,  and  deposited  uric  acid  very  abundantly. 
Tlie  copious  dcjiosit  which  subsided  when  the  nrine  was  left  in  repose, 
coutained  numerous  large  transparent  easts  (some  studded  with  epithelium) 
and  much  free  renal  epithelium.  Neither  casts  nor  epilhcUnm  showed  any 
signs  of  fatty  degf^nerstion.  7*)icre  were  uLso  found  a  large  number  of 
pyelitic  cells.     Not  a  particle  of  dropsy  or  iinusarea  cxisttd  in  any  parL 

The  patient  was  dry-cupped  over  the  loins,  after  which  hot  poultice* 
were  directed  to  b«  kept  <  frequently  renewed)  to  the  same  region  ;  a  com- 
pound jalap  powder  was  adiDiuisterod,  and  a  citrnte  of  pota&h  mixture. 

In  four  duys  the  fever  subsided,  the  pnins  disappeared,  and  tho  skiii 
became  moist.  At  the  same  time,  the  iirinc  was  far  less  frequently  passed, 
and  it  contained  much  less  blood,  albumen,  and  casts.  It  still  continued 
abundant  in  quantity,  and  deposited  uric  acid  very  copiously. 

In  the  course  of  four  weeks,  i-onvalcsccncu  wns  so  decidedly  established, 
that  the  patient  was  allowed  to  sit  up.  Tlie  albumen  now  scarcely  excce<led 
"a  haze"  with  nitric  acid.  She  was  put  upon  a  ph(»phoric  acid  mixture, 
combined  with  phosjihate  of  iron. 

On  June  24th  the  patient  suffered  a  relapse.  She  was  again  confined  to 
bed,  and  tho  previous  treatment  put  iu  fuicu.  In  a  few  days  the  fuveriah 
symptoms  passed  off ;  but  a  good  deal  of  blood,  albumen,  and  renal  deri- 
Tatives  continued  to  ho  discharged.  She  was  now  put  upon  gradnaUy- 
increasing  doses  of  dilute  Hulphuric  acid,  with  most  excellent  effect.  The 
urine  steadily  resumed  Ha  tiutural  chamctcrs,  and  the  jtatient's  appetite 
and  strength  bi'gaa  to  return. 

Ou  the  24th  of  July  tlie  urine  bad  become  free  from  albumen  and  bloody 
and  convaleaceoce  was  thoroughly  established. 


The  case  Avaa,  from  tlie  beginning,  regarded  as  distinct  from 
genuine  Bright's  diBea»e,  and  conBidcird  as  presenting  tho 
features  of  a  catarrhal  (rheumatic  ?)  condition  of  the  pyramidal 
part«  of  the  kidneys,  combined  with  some  degree  of  subacute 
pyelitis.  The  total  absence  of  anasarca,  and  the  general 
portraiture  of  the  complaint,  forbade  the  idea  of  acute  BrighCs 
disease ;  while  tlie  state  of  the  urine  and  the  progress  of  the 
case  appeared  inconsistent  with  the  chronic  forms  of  that 
formidable  disorder. 

Certain  irritants — cantharidcB,  turpentine,  cubchs,  copaiba, 
and  nitrate  of  pota&h — act  as  special  stimuli  of  the  minaiy 
organs  ;  and  excite,  when  administered  iu   cxcessire  doscSt 
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hffiTnorrhage  from  the  kidneys  and  the  lower  nrinary  passages. 
Johnson  relates  an  instance  in  ^vllich  half  an  ounce  of  tnrpcn- 
tiiio  was  taken  for  the  expulsion  of  tape-worm.  In  a  few  hours 
the  urine  was  bloody,  and  in  the  deposit  *^  blood  casts "  wcro 
discovered,  together  with  a  few  small  inflammatory  cells,  but 
no  epithvlimn.  Six  da^*a  afler,  the  nrinc  contained  less  blood 
and  albumen.  The  casLs  of  tubes  were  still  visible,  and  con- 
tained, besides  the  blood  corpuscles,  a  large  proportion  of  in- 
flamraatory  cells  about  twice  the  size  of  the  blood  corpuscles.* 
The  patient  continued  to  pass  more  or  less  blood  for  some  days 
longer.  On  the  sixteenth  day  the  iirine  was  free  from  albumen 
and  blood  (p.  488). 

Bouillaud  examined  the  effects  of  cantharides  acting  through 
the  skin,  lie  states  that,  almost  constantly,  when  large  blisters 
were  applied  to  scarilied  portions  of  the  skin,  albmncn  ap- 
peared in  Uic  Tirinc.  After  death,  he  found  tlic  mncous  mem- 
brane of  the  pekis  and  ureters,  in  other  cases  that  of  the 
bladder,  injected,  and  covered  here  and  there  with  false  mem- 
branes. The  kidneys  were  generally  strongly  congested  and 
studded  with  minute  ecchymoses.  Albuminuria  after  cantha* 
rides  usually  disappeared  in  two  or  three  days  :  in  a  few  cases 
it  lasted  four  weeks. 

Two  cases  of  poisoning  by  suipburic  acid  are  related  by 
Lcyden  and  Munk,  in  wtiich  albumen  and  casts  appeared  in 
the  nrine.| 

Frcriehs  enumerates  irritants  of  this  class  among  the  exciting 
causes  of  genuine  Bright's  disease  ;  and  brings  forward  two 
cases  by  Reinhardt,  in  which  abuse  of  copaiba  and  cubebs  were 
followed  by  renal  degeneration,  which,  in  one  of  them,  proved 
fatal.  These  cases  arc,  however,  as  Rosenstein  points  out, 
inconclusive,  because  it  is  probable  that  the  kidneys  were 
already  diseased  before  the  use  of  the  irritants  was  commenced. 
There  is  no  suiTicient  proof  that  genuine  Bright's  disease  has 
really  ever  followed  an  overdose  of  any  of  these  stimulants. 

In  a  previous  section,  it  Inis  been  mentioned  that  in  the 
later  periods  of  diabetes  albumen  not  unfrcquently  apjxjars  in 
the  urine.    The  excessive  action  of  the  kidneys  in  this  disease, 

*  Were  not  tbcce  reiuU  epithelik  T 

t  Arehir.  f.  pkih.  Anat.  Bd.  xxu.  p.  337. 
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keeps  np  a  constant  congestion  of  the  organs ;  and,  in  the 
couifie  of  time,  ijermanent  anatomical  changes  follow — degene- 
ration of  the  epithelium,  development  of  cysts,  and  other  etxnc- 
tnral  alterations,  which  arc  Bometimcs  classified  with  gennine 
Bright'B  disease. 

There  is  yet  one  other  condition  which  seems  capable,  in 
rare  infltances,  of  producing  an  active  congestion  of  the 
kidneys,  piifliciently  intense  to  determine  albuminuria.  In 
the  compensatory  Iiypertrophy  of  the  left  ventricle,  which 
follows  aortic  regurgitant  disease,  tlie  propulsion  of  blood 
into  tlie  aorta  (when  the  orifice  is  jmtulons)  takes  plaoe  witii 
very  great  force  ;  and  the  tension  of  the  arterial  system  at 
the  close  of  the  ventricular  systole,  rises  couHidcrably  above 
the  normal  maximum,  as  is  indicated  by  the  full  resistent 
pulse.*  Practically,  however,  albuminuria  traceable  to  hyper- 
trophy of  this  kind  is  rare.  I  have  rcjwatedly  examined  the 
urine  of  persons  with  immense  enlargement  of  the  left  heart, 
without  finding  albumen  in  more  than  three  or  four  instances. 
The  following  is  one  of  these,  in  which  no  tenable  explana- 
tion of  the  albuminuria  could  be  found,  except  renal  congestion 
from  excessive  power  of  the  left  ventricle. 

T.  H.,  aet  21,  %  warehoaaeman,  camo  under  treatment  Feb.,  1864,  mif- 
fering  from  iinraense  canliac  hjrpertrophy,  Tlu"  npex  Wat  in  tho  seventh 
iutvrii]iftrc,  almoet  in  the  axillaiy  line,  un<l  seven-and-a-hulf  inches 
froia  tho  nn*i -utemal  baao,  Tlio  impulse  was  strung  ;  the  whole  body 
shook  at  each  beat  of  the  heart  Tlie  pulscj  wore  viaiblo  iu  all  the 
Bup{^^ficial  artcriea.  A  loud  to-and-fw,  roughi?h  munnur  waa  heard 
over  the  aortic  cartilngo,  of  which  tho  diastolic  pflrt  was  greatly  jiro- 
lon^d.  This  munnur  waa  heard  louilly  at  the  hose,  but  grew  weaker 
toward  the  apox— beyond  wbich  it  ceased  to  bo  audible.  The  valvular 
miflchiof  seemed  to  bo  confined  to  tho  aortic  orifice.  Tliere  woa  no  sign 
of  serious  mitral  regurptatiou  nor  any  indication  of  impediment  on  th« 
right  side  of  tho  heart.  There  was  total  abscnco  of  a.  cyanotic  tint  ;  on 
tho  contraiy,  the  face  waa  pinlcish  pale,  and  the  margins  of  tlie  lips  and 
tongue  were  of  a  faint  rose  ;  tbero  was  no  swelling  of  tho  veins  of  the 
ncclic  nor  a  trace  of  anasarca.  On  the  other  hand  the  piilso  wtia  hard, 
rosistent,  btsferienB,  ranging  from  02  to  104.     Tlie  character  of  the  nrina 

*  It  is  not  probable  that  the  mean  lateral  pressure  in  the  arterial  system 
can  ever  be  raised  above  Iho  pormal  dopree  in  compensatary  hypertrophy  of  the 
left  ventriele  ;  bot  it  is  qnite  conceivable  and  agreeable  to  cUnical  facts,  tb»t 
the  fnoTtmum  tcnftnti  (attftined  at  the  close  of  the  systi^le)  niny  be  exceMivo, 
and  be  conolerb&laDced,  or  more  than  oouoterbalanoed,  by  undue  dimtnation 
uf  tension  during  the  ventricnlar  diastole. 
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wu  highly  aignificAnt.  It  wui  not  hif^h-colonrcd  and  scouty,  u  in 
renoQB  congostion.  but  abundant,  pale,  and  of  low  apccific  grarity.  The 
dAily  discharge  varied  from  57  to  65  ounces,  the  spec*,  grav.  from  lOlO  to 
1015.  It  contained  albumen,  but  only  in  Hmall  qnnntity;  genemlly  only 
a  haze  was  produced  with  nitric  acid  ;  no  tube-cnntn  or  other  renal  deriva- 
tives could  be  dotetited,  though  often  looked  for.  It  was  diatlnctly  observed 
that  the  proportion  of  albumen  oftrilUtMl  in  accortlanco  with  the  activiiy 
of  the  heart.  "VNIirn  the  venti-lcle  was  in  high  action,  the  albumen  rose ; 
when  it  became  mori!  qaie^ceut,  under  the  influence  of  rest  and  digitalis, 
the  albumen  almost  Tanuthod  for  a  time.  I  have  recently  seen  thia 
patient  again  (March.  1865)  and  find  that  his  state  is  BtiU  as  above 
describf^l ;  there  in  a  trace  of  albumen  in  the  urine  ;  bat  the  general  con- 
dition is  woiiilerfully  good. 

The  treatment  of  active  renal  congestion  will  be  described, 
iritb  that  of  pasave  congestion,  at  the  end  of  the  next  eection. 


PASSIVE  CONGESTION. 

The  experiments  of  Hobinson  and  Frerichs,  abready  cited, 
show  that  an  impediment  or  obstruction  to  the  return  of 
blood  from  the  kidneys  induces  passive  congestion  of  these 
organs,  and,  if  sufficiently  intense,  causes  albumen  and  blood 
to  appear  iu  the  urine.  An  impediment  of  minor  degree  does 
not  render  the  urine  nctnallj  albuminous,  but  causes  it  to 
become  scanty,  high-coloured,  dense,  and  prone  to  deposit 
abundance  of  lithates.  Both  these  degrees  of  obstruction 
are  frequently  witnessed  in  clinical  experience. 

The  obstruction  may  be  seated  in  the  chest,  as  in  cases  of 
valvnlar  heart-disease,  emphysema,  and  pleuritic  effusion  :  or 
in  the  abdomen,  as  when  a  gravid  utenis  or  other  tumour 
presses  upon  the  emulgent  veins  or  the  upper  course  of  the 
inferior  cava.  Sometimes  a  cirrhotic  liver  compresses  the 
latter  vein  as  it  lies  in  the  hepatic  fossa. 

The  alterations  on  the  side  of  the  tu-ine  are  not  always  pro- 
portional to  the  degree  of  obstruction  to  the  circulation.  Cases 
are  met  with,  in  which  venous  stagnation  exists  in  an  intense 
degree,  with  dropsy,  orthopnoea,  and  pulsating  jugulars,  without 
a  trace  of  albumen  in  the  urine  ;  and  others  iu  wliich  the 
urine-changes  are  strongly  marked,  while  the  more  general 
Fvmptoms  of  venous  obstruction  are  only  moderately  bo. 

The  two  examples  which  follow,  afford  good  illnstrations  of 
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nnasnal  degre<^B  of  renal  dcrang;emcnt,  secoadary  to  oi 
tions  to  the  circulation  within  the  chest.    In  the  first 
the  obstruction  was  due  to  old-etanding  tiicuspid  rcgurgitati( 
in  the  second  to  exteugive  emphysema. 

Case  I.— A  lawyer's  clorlc,  at.  44,  camo  under  obaervBtion 
1862.  nu  wax  snifcring  from  ccdrnu  of  the  lcg9»  ascites,  and  a 
bronchial  attnck.  The  fcatnrci  were  livid ;  but  the  voini  of  the 
were  not  distended.  The  LeArt'a  apex  b«at  in  tbo  fifth  iutcrs|)ucc,  a 
outside  the  nipple  line.  The  rjinliac  dulnefis  extended  fonr  inches 
cally,  and  about  the  same  diogoiiaUy  from  base  to  apex.  The 
action  was  very  irregular  both  in  force  and  rhythm  ;  ]>alse  vaa  104.' 
loud  blomng  murraur  was  heard  at  the  aper,  of  mitral 
character,  aviociated  with  a  faint  diastolic  bruit,  which  was  h( 
maximum  intensity  ovtr  tlie  second  right  costal  curtilage.  Lond  brox 
rales  were  lioard  universally  over  l^otJi  lungs.  There  ^-as  cnpiouS;] 
expectoration,  sperscly  speckled  with  blooit ;  also  severe  dyspnoM^j 
in^  at  times  to  orthupucea. 

The  urine  was  scanty,  reddish,  spec.  grav.  1025.  with  abnndailtcl< 
of  lithates.     It  contained  a  small  quantity  of  albmnon  ('>qual  to  al 
The  deposit,    exfimiiied  under   the   microsropo   (see    Fig.    39),    revi 
numerous  scattered  blood-disks ;  catsts  of  tubes,  mostly  i»erfectly  h] 


ria  89.    Cast  of  tubes  and  blood  cnrptuolM  from  the  uHdo  of  a  pattest 
paa^ve  remU  congealion. 


toroetiiDPs  only  Tisiblo  when  tinted  with  magenta ;  some  casts  were  d( 
with  witbered  renal  epithelia  or  witli  the  nuclei  of  these  ;  no  oily  or 
particlea  wore  found. 
On  tracing  back  the  patient's  history,  it  appeared  that  he  had  had 
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attacks  of  ocnto  articular  rbeamatiam.  of  whicli  tlie  earliest  occurred  in  his 
twentieth  year.  In  one  of  theso  the  heart  bail  become  affected.  The 
cyanotic  appearance  and  dropaical  sj'mptoms  had  shown  themselrcs  some 
montbfi  prcviouBly,  but  had  suddenly  tLssnnied  a  formidable  intensity  % 
fortnight  before,  in  con5e4]ucnco  of  a  bronclntic  attack. 

With  rest  and  other  appropriate  means,  tlie  bronchial  attack  subsided 
in  about  t«n  days.  The  dropsical  and  dyspnceal  symptoms  receded,  and  a 
moderately  qnieacent  state  was  attained.  Tho  nrine  nudcrwont  corres- 
ponding changes  ;  it  became  moro  copious,  its  density  full,  and  tho 
albumen  faded  to  a  mcru  trace  :  the  casts  remained  as  before. 

While  nnder  obucrvation  this  man  went  through  tlirce  bronchitio 
attacks.  In  each,  the  urine  went  bock  to  the  character  given  of  it  in  the 
ftret  report.  In  the  intervats  again,  the  albumen  became  very  scanty, 
and  on  two  occasions  the  urine  was  fonnd  altogether  free  from  albumen, 

Ca«b  II.— On  Oct  16th,  1862,  a  strongly-built,  stout  woman,  let  42, 
was  admitted  iuto  the  Manchester  Infirmary,  almost  in  a  state  of  asphyxia. 
Sho  was  intensely  blue  in  tlio  face  ;  could  only  breathe  la  the  upri^t 
posture  ;  her  voice  was  a  faint  hasky  whisper  ;  the  tongue  was  livid ;  the 
veins  of  the  neck  were  enormously  dilated  ;  she  looked  like  a  person  half 
choked.  There  was  not  a  particle  of  onlema  nor  any  ascites  ;  the  limbs 
were  firm  and  muscular.  There  was  considerable  drowsiness,  but  no  octnal 
coma.  The  sputum  was  frothy,  not  bloody.  The  examination  of  tha 
cheat  revcttlcd  extiinsivc  capillary  bronrhitis,  in  emphysematous  lungs  ; 
both  bwea  were  somewhat  dull.  There  wore  no  cardiac  murmurs  ;  tho 
superficial  cardiac  dulnens  was  inappreciable  on  account  of  tha 
einphyfhuna. 

The  urine  was  dusky  red,  and  gave  a  play  of  colours  with  nitric  acid 
(showing  bile)  ;  no  sugar  iii  it ;  it  was  albuminous  to  a  conaiderabla 
degree  (|).  In  the  sediment,  which  wsh  abun<lant  and  composed  of 
lithates,  were  found  numcron.i  tutx--ca8ts — nearly  all  hyaline  ;  t»ome  of 
them  studded  here  and  there  with  altered  epithelium,  or  altered  blood- 
diak* ;  a  number  udrvo  cells  w^re  also  found,  most  of  them  pus  corpuscles, 
but  somn  with  solitary  nuclei — evidently  renal,  and  very  little  altered  from 
their  miturul  appearance.  One  cast  was  scon  so  stnddcd  witli  these  as  to 
deaorve  the  name  of  an  epithelial  east.  Not  a  particle  of  fat  was  found 
in  the  renal  derivatives. 

On  the  next  day  but  one  (Oct.  16),  the  patient  seemed  to  breathe  a  little 
sasicr,  but  the  surface  was  still  intensely  cyanotic.  Of  tho  nrin?-,  the 
notes  slate  :  •'  somewhat  less  highly  ooloarad  ;  very  much  less  albuminous, 
in  fact  tlie  urino  only  becomes  hazy  with  nitric  acid ;  casts  and  cells  still 
abundant." 

Next  day  the  hreatliing  nermed  ngain,  if  anything,  rather  easier,  but  the 
strength  was  evidently  failiug,  and  tho  drowsiness  was  becoming  deeper. 
Tha  urioe  no  longur  sliowml  any  bilo  tints,  though  still  of  a  deep  brown 
colour.  Albumen  could  ouly  be  discovered  in  it  by  very  careful  testing ; 
the  costs  bad  all  but  disappt^ared  ;  a  few  short  fragments  (slightly  more 
granular  than  before)  could  with  dtfliculty  be  fouuil  and  identified.  A  few 
blood  corpuscles  were  seen  after  diligent  searching. 

OcL  20. — Tiiere  was  evident  emaciation  going  on,  and  steady  diminutioa 
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of  strength.  Sotrccly  any  nourishment  hml  been  ta1c«n  Bln< 
tlie  voice  wu  whisperiiig,  and  the  eurfaoc  lirid.  Tho  dyspDO 
were  At  n  stand-Httll ;  drowtineas  on  the  iucreue. 

Oei,  21. — Tho  uriue  was  now  quite  free  from  nlbomea,  «nd  no 
could  be  found  in  tlie  depnsit.     In  the  oonree  of  the  succeeding  night 
]iatient  quiutly  di<>d,  as  if  in  sleep,  |jartly  exhaUHted  by  want  of  nooi 
nii'Ut  ami  the  elTorUi  to  breath*,  parUy  poisoned  by  tho  mephitio  condi 
of  the  blood. 

Autopsy^  18  hours  after  doatli.  Tho  heart  weighed  eleren  oimoes ;  tin 
valves  were  healthy  ;  a  few  alight  atheromatona  patches  existed  in  tlit 
aorta.  TIio  lungs  were  in  a  state  of  excessive  and  iinirorsa]  emphr- 
scnia  ;  thty  bellied  out  of  their  cantics,  when  the  chest  was  opened,  like 
bladders  of  air.  Spots  of  iuteuso  congestion  were  found  here  and  there  nn 
section,  nnd  the  extreme  bai>CB  were  somewhat  wdeniatoos.  The  /I'nrr  wsl 
enlarged  and  congeHtcd.  The  kidneys  were  consideriLbly  enl&rf^ed,  asd 
weighed  together  twelve  ounces  ;  the  capsules  peeled  off  readily.  On 
section  thu  pyramidal  and  curticiU  sub.Htauccs  were  distinct  from  eftiK 
other,  aud  iu  due  projKirtiuu  ;  both  parts  were  intensely  congested,  but 
otherwise  natural,  both  to  the  naked  eye  and  to  microscopical  examinatii 
The  body  was  still  moderately  well-uourished  ;  there  was  uo  atuuarea 
any  part,  nor  uny  ascites. 
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There  is  one  circumstance  in  this  history  which  at  first  aghfc 
apixinrs  contradictory,  namely,  the  disapi^canmco  of  the  albn- 
men  from  the  urine,  notwithstanding  that  the  obatmction  in 
the  chest  persisted  or  even  increased,  and,  indeed,  brought  the 
circulation  ultimately  to  a  Btand-still.    Tlic  explanation  of 
occurrence  is,  I  believe,  to  be  found  in  the  diminishing  pressu: 
in  the  arterial  system  from  the  gradual  failure  of  the  heart* 
power.    Some  of  Robinson's  e.xpeiiments  bear  clearly  on  thisi 
point.     He  found,  on  ligaturing  the  renal  veins  in  rabbits,  tfaat 
vigorous  animals  exhibited  the  urine-changes  (albuminuria,  Ac, 
in  far  greater  intensity  than  weaker  animals  ;  and  he  attributed 
the  difference  to  tlie  fact  that  in  strong  animals  the  powe 
contractions  of  the  vcntriclo  served  to  maintJiin  a  greater 
counter-pressure  on  the  arterial  side  of  the  renal  circulation^ 
and  iu  this  way  intensified  the  intrarenal  pressure  or  congests 
In  the  patient  before  us  the  pressure  on  the  arterial  aide  w 
visibly  declining  from  day  to  day,  in  consequence  of  the  in- 
ability to  take  food  which  diminished  the  mass  of  the  blood, 
and  tlie   progressive  poisoning  of  the  blood  (from  defoctivo 
respiration)  wliich  gradually  depressed,  and  finally  anniiiilated, 
the  contractility  of  the  ventriolc. 

The  state  of  the  kidneys  in  passive  congestion  varies  with 
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the  dotation  of  the  obstmction.  When  the  obstiiiction  has 
been  only  recently  established,  as  in  the  woman  whose  case 
hfltf  jnet  been  related,  tlie  kidneys  are  found  simply  enlarged 
and  engorged  ;  they  resemble  the  kidneys  of  the  rabbits  whose 
renal  veins  were  ligatured  by  Robinson.  But  when  the  con- 
gestion has  been  in  existence  for  months  and  years  the  kidneys 
are  found  to  have  imdergone  far  more  profound  alterations. 

The  exact  nature  of  the  alterations  in  this  latter  case  has 
been  a  matter  of  dispute.  Frericbs,  Bergson,  and  Bamberger 
consider  them  as  identical  with  those  in  the  granular  kidney 
of  Bright's  disease  ;  but  Traube  contends  that  they  are  essen- 
tially dillerent.  The  following  description  of  the  kidneys,  in 
old  standing  cases  of  passive  renal  congestion,  is  based  on  a 
comparison  of  several  accurate  examinations  by  the  abovo- 
nimied  authors.  The  organs  are  uniformly  reddened  ;  they  are 
decidedly  smaller  and  harder  than  natui-al ;  their  surface  is 
generally  smooth,  sometimes  granular;  the  proportion  of 
cortical  to  pyramidal  substance  is  not  much  altered  ;  in  very 
chronic  cases  the  cortex  may  be  somewhat  atrophied.  Hoaen- 
stein  describes  the  epithelium  of  the  convoluted  tubes  as  irre- 
gular in  shape,  and  containing  granular  matter  which  is  some- 
times fatty.  The  straight  tubes  are  oflen  dilated,  varicose, 
and  filled  with  granular,  opaque  epithelium.  The  basement 
membrane  of  the  canals  is  thickened,  and  the  venous  radicles 
greatly  dilated.  The  Malpigluan  bodies  are  highly  injected, 
but  otherwise  intact  ;  in  very  protracted  cases  they  may  become 
a  little  ati'ophied,  and  their  capsiUes  thickened.  The  inter- 
tubular  matrix  of  connective  tissue  is  increased  in  quantity, 
especially  in  the  pyramidal  portions. 

AVhatevor  anatomical  difficulties  there  may  be  in  the  way  of 
se{>arating  these  cases  from  chronic  Bright's  disease,  the  clinical 
distinctions  between  them  are  clear  and  undoubted.  Renal 
disonler  from  passive  congestion  comports  itself  quite  diffcn^ntly 
from  Bright's  disease  of  independent  origin,  and  from  Bright.'s 
disease  coming  on  in  the  course  of  chronic  disease  of  bone  or 
phthisis.  The  contrast  between  the  first  and  the  third  is  very 
marked.  In  the  first  (passive  congestion),  the  renal  affection 
has  no  moraentiuu  of  its  own,  and  makes  no  independent  pro- 
gress ;  it  oscillates  with  the  rising  and  falling  intensity  of  the 
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Tenons  obstruction  ;  it  remains  throughout  a  Bubsidiary  com- 
plication  of  the  primary  disease,  and  assiimes  none  of  the 
special  characteristics  of  Bright's  disease  (nrromia,  &c.).  On 
the  other  hand,  when  renal  disease  declares  itself  in  the  conrBe 
of  chronic  phthisiF,  it  assumes  at  onco  a  formidable  position. 
Tlie  entire  clinical  complexion  of  the  case  isHransformcd, 
Bometimes  even,  the  puhnonarj  disorder  is  altogether  supplanted 
and  thrown  into  the  background  by  the  more  rapid  progress  and 
fatal  course  of  the  renal  disease  (see  case  of  M.  C.  in  chap.  iv.). 

Treatment  of  Congestion  of  the  Kidneys, — Congestion  of  the 
kidneys,  whether  active  or  passive,  does  not  often  call  for 
separate  treatment.  Its  course  and  intensity  arc  nsually  con- 
tingent on  the  progress  of  the  primary  disorder  of  which  it  ia  a 
secondary  phenomenon.  Bnt  sometimes  active  congestion  has 
an  independent  origin  ;  in  other  cases,  although  aecondarr,  it 
is  sufficiently  threatening  to  demand  special  attention.  Passive 
congestion  from  cardiac  and  pulmonary  obstructions  can  bo 
most  efficiently  relieved  by  remedies  applied  to  the  primary 
complaints.  But  passive  congestion  from  the  pressure  of  a 
pregnant  uterus — cases  wliieh  will  be  considered  at  length  in 
the  appendix  to  this  chapter — not  unfrequently  claims  energetic 
treatment  on  its  own  account. 

The  most  efficient  means  of  combating  active  renal  conges- 
tion are  complete  rest  of  the  body,  cupping  the  loins,  brisk 
purgatives,  the  warm  bath,  and  other  diaphoretics.  In  the 
passive  cases,  cupping  can  only  be  of  service  when  the  conges- 
tion is  due  to  a  temporaiy  cause,  such  as  pregnancy  ;  in  the 
more  common  cases,  the  application  of  gentle  counter-irritants 
to  the  loins  is  more  serviceable,  namely,  tincture  of  iodine* 
embrocations,  &c.  Derivation  by  the  bowels  and  skin  is  also 
on  important  means  of  relieving  the  overloaded  organs. 
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APPENDIX. 

On  the  eonfiiction  of  rmal  rongestmu  alhuminuria,  and  Bnghi*s 
disease,  with  pregrxancy  and  puerperal  eclampsia, 

tiTBR— Gu/a  Hospital  Reporti,  1843,  p.  495. 

DiTiLLiSBS  and  Rkgvaulu— Archires  GiD^rales,  1818. 

Frbiuch?,  1.  c,  p.  ill. 

WiKOEft— Schmidt's  Jabrbilcher,  Band  87,  p.  £7. 

Bkaux — Oa  unemic  oonvalsmoa  in  pregnancy  and  partantion.     Tnuiilat«d  bj 

Dr.  Matlliewa  Dtincaa.      Edia.  1657. 
fionxsTEiir,  1.  c,  p.  b2. 
AniLLS — Traits  da  Moladiea  &  urineii  olbamineuMi  et  lucr^ea.    Puix,  1863. 

Professor  Simpson  was,  I  believe,  the  first  to  call  attention 
to  the  occasional  presence  of  albumen  in  the  urine  of  pre^ant 
women.  The  bubject  has  since  been  studied  on  many  hands, 
with  a  view  to  elucidate  the  connection  of  the  puerperal  state, 
and  especially  of  puerperal  conxnilsions,  with  Bright's  disease. 

Albuminuria  does  not  usually  show  itself  in  pregnancy  until 
the  seventh  or  eighth  month,  and  often  not  until  the  approach 
of  labour,  Sometimea,  however,  it  appears  earlier,  even  so 
early  as  the  third  month.  It  is  generally  attended  with  cedema 
of  the  lower  extremities,  sometimes  also  of  the  face  and  upper 
parts  of  the  body- 
Blot  found  among  the  patients  of  a  lying-in  hospital,  that 
one  pregnant  woman  in  five  had  albumen  in  the  urine  ;  this 
estimate  is  cAndently  very  much  too  high  for  a  general  average. 
Abeille  found,  in  private  practice,  the  proportion  to  be  one  in 
ten ;  and  Van  Aradale  and  Elliott,  one  in  liily-six. — (New  York 
Joum.  of  Med.,  1856).  This  last  estimate  is  probably  the  most 
nearly  correct. 

The  albuminuria  of  pregnancy,  and  the  accompanying 
anasarca,  usually  go  on  increasing  up  to  the  time  of  delivery, 
ftnd  then  rapidly  pass  away.  As  a  rule,  the  albumen  is  quite 
gone  in  forty -eight  hours,  sometimes  even  in  twenty-four  hours ; 
but  it  may  not  wholly  disappear  for  ten  or  fifteen  days.  If  it 
continue  beyond  this  last  period,  the  gravest  apprehensions  of 
organic  renal  disease  are  justified. 
A  certain  number  of  pregnant  women  having  albuminuria 


2S8 


CONOESTIOX  OF  THE  KIDNEYS. 


(probably  about  ono  in  ten)  are  affected  with  epileptiform  cod- 
vulaiona  (or  eclampsiu)  before,  daring,  or  after  labour," 

If  we  inquire  into  the  origin  of  albuniinurin  in  pregnancy, 
two  conditions  prcseut  themselves,  which,  together  or  separately, 
are  capable  of  explaining  its  occurrence  :  these  are  (a)  passiTe 
congestion  of  the  kidneys  from  pressure  of  the  womb  on  the 
renal  veins,  and  {b)  the  altered  quality  of  the  blood  which  'a 
proper  to  the  pregnant  state. 

'  The  growing  womb,  mounting  into  the  abdomen,  neoeanrily 
exercises  a  certain  compression  on  the  contcuts  of  that  carity ; 
and,  among  other  structures,  on  the  inferior  cava  and  renal 
veins.  This  mechanical  pressure  occasions  a  passive  oongestuxi 
of  the  kidneys,  which,  if  sutficieutly  severe,  induces  albumen 
to  appear  in  the  nrine,  together  with  blood  and  tube»ca8t& 
That  this  is  one  of  the  most  efficient  causes  of  albuminuria  in 
pregnancy,  is  indicated  by  the  fact  that  primipane,  in  whom  the 
parts  are  resistent,  and  the  pressure  therefore  intense,  are  dis- 
proportionately liable  to  albuminuria  ;  also  by  the  fact  that 
albumen  does  not  usually  appear  in  the  urine  until  the  later 
periods  of  gestation,  when  the  venous  stagnation  has  reached 
its  height 

The  altered  condition  of  the  blood  probably  eontribntes  more 
to  the  establisliment  of  the  oedematons  swellings,  especially  in 
the  upper  parts  of  the  body,  than  the  mechauical  prossine. 
The  blood,  in  pregnancy,  is  poorer  in  red  corpuscles  and  more 
watery  than  natural — a  condition  highly  favourable  to  serooa 
transudation,  and  to  the  production  of  anasarca  and  ulbominous 
nrine. 

The  expulsion  of  the  foetus  is,  as  has  been  stated,  commonly 
the  signal  for  the  disappearance  of  the  ccdematous  swellings, 
and  the  restoration  of  the  urine  to  its  healthy  state ;  but  in  a 
certain  number  of  cases  eclamptic  convulsions  break  out  about 
the  time  of  parturition,  and  of  these  about  30  per  cent,  prove 
fatal  i  in  certain  other  coses  the  albuminuria  does  not  disappear 
after  delivery,  but  jwrsists,  with  or  without  dropsical  c^sions, 

*  The  liftbility  of  &llmminarie  prfgnant  womeD  to  GelnmfMda,  ig  «flttiiifttod 
ftt  K  miieh  higher  rate  iban  thU  by  Blot,  .^Inyer,  ud  Devilhun  and  ReimuliL 
The  uniivil  »t«li8tica  »»f  lhc«c  observers  girea  a  propnttinn  of  about  1  ia  i, 
Taking  all  pregwancJea  together— with  and  without  albninititiria— about  I  In 
600  ftn  «ompUcat«d  with  velampftiu.     Braon  gJTCi  the  proportioa  aa  1  in  6iS, 
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until  there  is  no  longer  any  donbt  that  gcnoine  and  confinned 
Bright's  disease  has  been  cstabUshed. 

There  has  been  much  dispute  as  to  the  exact  natnrc  of  the 
connection  between  tde  events  here  enumerated  and  the  puer- 
peral state.  It  lius  been  on  the  one  hand  alleged,  and  on  the 
other  hand  denied,  that  the  pregnant  state  is  an  effective  exciting 
cause  of  Bright's  disease :  it  has  also  been  both  alleged  and 
denied  that  puerperal  connilsiona  are  of  renal  (uremic)  origin. 

Tliere  can  be  no  doubt  tliat  many  of  the  cases  in  whidi 
Blight's  disease  co-exists  with,  or  follows,  the  pregnant  state, 
arc  examples  of  the  coincidence  of  two  mutnally  independent 
conditions.  Pregnant  women  are  of  course  liable,  like  other 
persons,  to  contract  Bright*3  disease  from  any  of  its  ordinary 
canses;  and,  again,  women  who  are  already  the  gnbjects  of 
Bright's  disease  may  become  pregnant.  Bnt  after  eliminating 
the  cases  belonging  to  these  two  categories,  there  are  still,  as  1 
beliere,  a  considerable  number  in  which  Bright's  disease  has 
been  really  caused  by  pregnancy.  The  Registrar-GeneraPa 
reports  famish  some  valuable  evidence  on  this  \yo'n\i.  In  the 
five  years  1857 — 61,  there  were  registered  6220  deaths  from 
Bright's  disease.  Of  these  3699  were  males,  and  2521  females 
— being  in  the  proportion  of  68  females  to  every  100  malea: 
this  was  the  relative  proportion  between  the  two  sexes  at  all 
ages.  But  the  deaths  of  women  from  Bright's  disease  dnring 
the  child-bearing  years  of  life  (from  twenty  to  forty-five),  far 
exceeded  this  proportion — ^being  as  high  as  80  women  to  every 
100  men.  After  the  age  of  45,  the  proportion  of  deaths  from 
Bright's  disease  sank  again  to  bd  women  for  every  100  men. 
There  seems  no  other  conclusion  to  be  drawn  from  these 
numbers,  than  tliat  the  puerperal  state  is  a  prolific  cause  of 
Bright's  disease. 

Another  question  of  considerable  interest  is  whether  puer- 
peral eclampsia  is  due,  or  not,  to  uncmic  poisoning.  The 
affirmative  has  been  warmly  supported  by  Frerichs,  Brann, 
Litzraann,  Wicger  and  others ;  and  the  negative  by  Scanzom, 
Depaul,  Rosenstein,  and  several  more. 

On  the  affirmative  side  it  has  been  shown  : — (1)  that 
eclamptic  fits  are  similar,  symptoraatically,  to  nra*mic  con- 
Tulsions  ;  (2)  that  albumen  is  almost  invariably  present  in  the 
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mine  of  eclamptic  patienU  ;  and  that  in  aefvral 
(loubUid  evidence  af  Brigbi's  disease  baa  been  foond  in  the 
kidneys  after  deatb  ;  (3)  that,  freqneutl}*,  anasanm  of  the 
upper  pnriB  of  the  body,  and  dryness  of  the  skin,  ooexui 
with  albominnria,  and  confirm  the  diagnosis  of  Bright** 
disease. 

On  the  opposite  side  it  is  alleged : — (1)  that  there  ore 
liuthcntic  instances  (apart  from  epilepsy,  apoplexy,  or  hysteria) 
of  puerperal  eclampsia  without  aJbuminmia  ;*  (2)  that  ana- 
tomical evidence  of  Bright's  disease  has  only  been  found  in  a 
minority  of  the  cases  ;  that  more  frequently  the  kidneys  hare 
only  been  found  congested,  without  any  org:anic  altermtionfl 
which  could  be  identified  with  any  form  of  Bright's  disease ; 
(3)  that  other  causes  (than  Bright's  disease)  have  been  re- 
peatedly found  in  the  bodies  of  persons  dying  of  pnerpenl 
eclampsia,  namely,  cedema  of  the  brain,  and  congestion  of  the 
meninges,  which  probably  were  not  without  concern  in  bringing 
about  the  attacks. 

The  want  of  segregation  of  irrelevant  cases  prevents  the 
pOBsibility  of  a  clear  analysis  of  the  facts  adduced  in  this 
dispute.  But  it  is  evident  that  the  existence  of  well-attested 
casea  of  eclampsia  without  a  trace  of  albumen  in  the  nrine, 
18  fatal  to  the  universality  of  the  ura^mic  theory.  On  the 
other  Ijond,  the  not  infrequent  co-existence  of  undoubted 
Bright*s  disease,  leads  strongly  to  the  conviction,  that,  in 
many  cases,  the  convulsions  are  tnily  urajmic.  It  must  not, 
however,  bo  forgotten,  that  pregnant  women  who  arc  the  subjects 
of  confirmed  Bright's  diHcnae  frequently  pass  through  labour 
without  the  least  convulsive  disturbance. 

As  the  evidence  now  stands,  puerperal  eclampsia  cannot  always 
bo  attributed  to  one  and  the  same  invariable  cause.  In  some 
instances,  the  convulsions  appear  to  be  essentially  of  a  relicx 
character,  arising  from  irritation  of  the  generative  organs, 
acting  on  a  nervous  system  in  a  state  of  exalted  sensibility. 
It  is  at  the  period  when  this  sensibility  attains  its  maximum, 
namely,  during  tlie  act  of  labour,  that  convulsions  usually 


•  Among  other  exnmpIeB,  th«  following  jnay  be  referred  to  ;— Abeillc,  L  c, 

LC07  ;  Riedtl,  Zeitachr.  f.  d.  GcburUbtilk.,  1858,  p,  13  ;  BoesL  ibid.  1863, 
.  II.,  p.  72. 
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break  forth.  But  it  is  likewigc  about  the  same  period  that 
tho  pressure  within  the  abdomen  becomes  most  intense,  and 
the  stagnation  in  tfio  renal  veins  and  intcrraption  to  the  secre- 
tion of  urine  most  complete.  When  the  act  of  birth  commences 
there  are  lulded  to  these  causes  of  disturbance,  violent  and 
general  muscular  contractions  causing  suffusion  of  the  features 
and  congestion  of  the  cephalic  meninges.  Several  explosive 
elements  are  thus  brought  together  at  the  same  j>eriod ;  and 
it  ia  scarcely  to  be  wondered  at,  that  the  equilibrium  of  the 
nervous  system  should  be  thereby  occasionally  overset. 

The  recognition  of  two  or  more  categories  of  pueqwral 
eclamjx^ia,  is  of  much  importance  both  for  prognosis  and 
treatment ;  and  the  want  of  some  rational  classification  of  the 
cases  is  doubtless  one  cause  of  the  discrepancies  in  the  ex- 
perience of  different  observers  as  to  the  beneficial  effects  of 
venesection  and  other  plana  of  treatment. 

At  least  three  categories  seem  to  deserve  to  be  recognised, 
yiz.,  1,  Cases  depending  on  confinmdand  cliTonic  Br ighV 9  disease. 
In  these  the  eclampsia  must  be  regarded  as  mainly  or  wholly 
oraemic ;  the  ultimate  prognosis  is  lethal,  and  depletive  mea- 
Buros  are  less  indicated  than  chloroform,  etc.  2.  Cases  depending 
on  passive  congeslion  of  the  Jcidnet/a,  or  on  a  condition  rssembling, 
if  noi  identical  withy  acuis  BrighVs  disease.  These  are  usually 
primiparaB  ;  tho  phenomena  are,  probably,  partly  unemic,  and 
partly  reflex ;  the  prognosis  is  favourable,  were  the  fits  once 
over  ;  active  depletive  measures  are  indicated.  3.  Cases  de- 
pending on  reflecUd  uterine  irritation  and  meningeal  congestion. 
In  these  the  urine  is  not  albuminous ;  the  prognosis  is  favour- 
able, were  the  fits  over ;  they  call  for  active  depletory  measures. 

Something  remains  to  bo  said  in  the  way  of  diagnostic 
indication,  in  cases  of  pregnancy  complicated  with  albuminuria. 

The  nrino  of  a  pregnant  woman  being  found  albuminous — 
how  shall  it  be  known,  whether  there  exists  confirmed  Bright*8 
disease  or  only  a  temporary  disorder  which  will  harmlessly 
subside  after  parturition  ?  The  following  points  tell  strongly 
for  confinned  Briglit's  disease — an  abundant  flow  of  pale  urine 
of  low  density ;  presence  of  granular  or  fatty  casts ;  a  con- 
siderable amount  of  albumen  and  yet  a  relaxed  state  of  the 
abdomen  and  tissues  generally  ;  anccmia  ;  a  hypertrophied  left 
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PRELIMINARY  REMARKS. 

Oases  characterized  by  allmminuria  and  dropsy,  depending 
on  Btmctural  changes  in  the  kidnejs,  are  classed  together  under 
the  general  title  of  Bright's  Disease. 

Several  diQerent  pathological  states  are  doubtless  included 
under  Lliis  designation ;  and  the  cases  present  considerable 
diversity,  not  only  in  the  acuteness  of  their  course  but  also  in 
their  modes  of  origin  and  syinptoms.  Numerous  attempts 
hare  been  made,  to  divide  and  classify  the  various  conditions 
of  the  kidney  found  after  death  fi-om  Brighfs  disease  ;  and 
to  connect  each  with  its  appropriate  clinical  history.  Hitherto 
none  of  these  attempts  have  obtained  general  assent ;  and  a 
regrettable  confasion  of  nomenclature  has  been  added  to  tlie 
inherent  intricacies  of  the  subject.  Nothwithstanding  the 
diversities  jnst  referred  to,  the  points  of  resemblance  between 
the  several  varieties  of  Bright's  disease,  are  so  strong  and  so 
numerous,  that  they  form  an  easily  recognised  clinical  group. 
Tliis  resemblance  arises,  in  great  part,  from  the  circumstance 
that  the  stnictural  changes  in  the  kidneys,  various  as  they  may 
be,  bring  about  the  same  ultimate  results,  namely,  impoverish- 
ment of  the  blood  from  loss  of  albumen,  with  poisoning  of  it 
from  retention  within  the  body  of  the  excrementitious  matters 
of  the  urine  ;  and  the  more  pmminent  6}7uptoms  in  Brighi's 
disease,  arise  from  this  changed  condition  of  the  blood,  rather 
than  from  tlie  direet  effects  of  the  strnctural  changes  in  the 
kidneys. 

Opinions  are  divided,  in  the  first  place,  as  to  whether  there 
be  a  fundamental  unity  beneath  the  ajtparent  divcrsitj*;  in 
other  words,  whether  the  "  large,  smooth,  white  kidney,*'  tlie 
**  small  smooth  kidney,"  the  "  granular  uncontracted  kidney," 
and  the  "granular  contracted  kidney,"  are  successive  stages 
of  one  and  the  same  pathological  process,  or  represent  radically 
distinct  diseases. 

Dr.  Bright,  whose  researches  on  this  subject  have  made  bis 

tuame  so  renowned  in  medical  science,  expresses  himself  quite 

doubtfully  on  this  point.     In  his  introductorj-  remarks  to  the 

twcnty-tlu^e  cases  first  published  by  him  in  18^7,  he  says  : — 
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**  From  the  obBeirations  which  I  have  made,  I  have  been  led  to 
believe  that  there  may  be  seyeral  forms  of  disease  to  .which  the 
kidney  becomes  liable  in  the  progress  of  dropsical  affections.  I 
hare  even  thought  that  the  organic  derangements  which  have 
ab-eady  presented  themselves  to  my  notice,  will  authorise  the 
establishment  of  three  varieties,  if  not  of  three  completely 
separate  forme  of  diseased  structure."  But  toward  the  close  of 
the  same  remarks  he  observes  : — "  Although  I  hazard  a  con- 
jecture as  to  the  existence  of.  these  three  different  forms  of 
disease,  I  am  by  no  means  confident  of  the  correctness  of  this 
view.  On  the  contrary,  it  may  be  that  the  first  form  of  dege- 
neracy to  which  I  refer  never  goes  much  beyond  the  first  stage ; 
and  that  all  the  other  cases,  together  with  the  second  series  and 
the  third,  are  to  be  considered  only  as  modifications,  and  more 
or  less  advanced  states  of  one  and  the  same  disease.** — (Keports, 
pp.  fi7  and  69.) 

Soon  after  the  period  when  these  sentences  were  written,  a 
new  vantage  ground  for  the  atudy  of  renal  digeases  was  acquired 
by  the  researches  of  Mr.  Bowman,  which  threw  a  strong  light 
on  the  intricate  anatomy  of  the  kidney.  Histologists  of  emi- 
nence both  in  this  country  and  Germany — Busk,  Toynbee, 
Simon,  Uenle,  Rokitansky,  Virchow — and  inqnirers  who  have 
made  the  subject  a  special  study — Johnson,  Frerichs,  Basham, 
Dickinson,  and  many  more — liavc  worked  with  unexampled 
perKevorance  to  ascertain  the  nature  and  arrange  the  varieties 
of  the  morbid  processes  taking  plaf,e  in  the  kidneys  in  Bright'a 
disease  ;  and  yet  the  same  doubt  which  possessed  the  mind  of 
Bright  hangs  over  the  subject  at  the  present  day. 

All  this  labour  has  not,  of  course,  been  thrown  away. 
On  the  contrar)',  much  light  has  been  shed  on  a  number  of 
points ;  and  data  of  imj>ortance  have  been  obtained  for  prog- 
nosis and  treatment.  More  especially  the  examination  of  the 
organic  admixtures  of  the  urine — renal  epithelium  and  casts  of 
the  uriniferous  tubes— had  yielded  to  Dr.  Geo.  Johnson  results 
of  the  highest  clinical  value,  which  claim  for  him  a  pre-eminent 
mention  in  this  field  of  pathology, 

Frerichs  considers  that  Bright's  disease  is  essentially  one, 
and  that  it  is  of  an  inflammatory  nature.  He  divides  tlio 
anatomical  changes  in  the  kidneys  into  three  forms,  which 
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he    regards   as    stages    of   the   same    fundamental   prooen, 
namely: — 

1.  The  stage  of  hjpertEmia  and  commencing  exudation. 

2.  The  stage  of  exudation  and  commenciz^  cbange  of  the 

exudation. 

3.  The  stage  of  degeneration  and  atrophy. 

Dr.  Johnaon,  on  the  other  hand,  recognises  screral  distinct 
processes  imder  the  common  heading  of  Bright's  disease — bat 
chiefly  two,  and  both  of  an  inflammatory  natnre — one  charac- 
terized by  a  shedding  and  destruction  of  tlie  epithelial  lining 
of  the  uriniferons  tabes  {desquamative  fiephn'iis)^  and  one  with- 
out such  desquamation,  and  affecting  the  intertubuJar  strcctures 
of  the  organ  {non-deaquamaiive  nt^hrtfis).  He  also  gives  a 
separate  place  to  "fntt)'  degeneration"  and  *'waxy  degenera- 
tion" of  the  kidney. 

Dr.  Dickinson,  in  two  remarkable  papers,  based  on  the 
examination  of  the  kidneys  and  the  clinical  records  of  369 
cases  which  terminated,  fatally  in  St.  George's  Hospital,  divides 
the  disease  into  two  varieties  : — 1.  Tabular  disease^  which  con- 
sists in  a  catarrhal  aHcction  of  the  orinifcruus  tubes.  In  this 
.  variety,  the  kidney  is  smooth  on  the  surface,  enlarged,  and  red 
or  white  in  colour ;  in  very  advance!  cases  (which  are  rare) 
the  kidney  l)ecome8  atrophied  :  2.  Intertubuhtr  diaiiue,  in  which 
he  conceives  that  an  exudation  is  thrown  out,  and  penetrates 
between  the  tubuli,  involving  them  and  the  Malpigluan  bodies 
in  destruction.  In  this  second  variety  the  kidney  is  always 
granulated  on  the  surface,  and,  very  generally,  atrophied. 

It  would  lead  me  too  far  to  discuss  the  merits  of  these  and 
the  many  other  classificationB  whicli  hiive  been  put  forth.  I 
content  myself  with  simply  indicating  the  more  important  onea. 
In  the  following  pages  the  subject  will  be  treated  from 
clinical,  rather  than  an  anatomical,  point  of  view,  and  the 
will  be  classified  under  the  two  main  heads  of  acute  and  rhrofiie 
Bright's  disease.  The  former  embraces  a  corajjact  and  univer- 
sally i-ecognised  group,  whicli  formerly  went  under  the  designa- 
tion of  "  inflammatory  dropsy."  It  corresponds  to  the  acntd 
desquamative  nephritis  of  Johnson,  to  the  first  stage  of  Frerichs, 
and  to  the  neute  tubular  disease  of  Dickinson.  The  latter 
includes  the  protracted  cases,  which  either  have  lapsed  into  a 
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chronic  state  from  the  acute  form,  or,  which  is  far  more  fre- 
quent, have  been  chronic  from  Llie  bet^inning.  Three  types  of 
chronic  Bright's  disease  will  be  recognised — 1.  Cases  which 
have  lapsed  from  the  acute  state  (kidney  smooth,  white,  gene- 
rally large,  exceptionally  dwindled).  2.  Cases  which  have  been 
chronic  from  the  beginning  (kidney  granular,  red,  contracting). 
3.  Cases  associated  with  waxy  or  lardaccoua  (so-called  amyloid) 
degeneration  of  the  kidneys. 

The  presence  of  fat  in  the  renal  substance,  and  in  the  epithe- 
lium of  the  tubes,  is  not  special  to  any  one  type  of  renal 
degeneration ;  but  is  found  associated  with  anatomical  changes 
of  the  most  varied  kinds:  it  has  thei'efore  no  claim  to  a  sepA- 
rate  consideration.* 


*  Note  oh  thm  brckxt  ADTAVon  nr  tbb  asatoxt  of  tqb  kidket. — 
Mocb  relUoM  CAunot  be  jilaoeU  on  the  exActiieu  of  <he  deKriptions  hitherto 
made  of  the  micnweopic&i  cbftngea  oecarring  in  Ihu  kidneys  in  firight^s 
diaaaae.  The  flagrant  discrepaacics  between  tlte  de»cripiiuiu  of  Tiirioiui 
high  authorilits  la  nuturiooa.  It  ia  fur  thU  raMoa  that  I  hare  adopted  aclinical 
iiifttead  of  an  anatouical  baiiia  of  olaaiigcatlon;  and  that  ia  the  aooonat  of  ttia 
morbid  anatomy  of  the  diaeaae,  greater  pronuneace  ia  given  to  the  alterations 
appreoiablo  by  the  naked  eye  Uian  to  thoae  which  are  rerealed  by  the  micro* 
aoup«.  The  esplanatioa  of  aany  of  the  diaorcpandea  here  allaUed  to  is, 
doubtleaa,  to  be  found  in  the  erroneoiu  Tiewi  hitherto  held  roapecttng  tfaa 
normal  auatomy  of  the  k-tdncy. 

The  recent  reaearcbea  of  Ueolo,  Luaohltaf  Kniuse,  Chnonueaevaby, 
Colberg,  Ladwig  and  Zavarykiu,  Koth,  Schweigger-Seidel  and  other  German 
inquirers,  make  it  abundanily  eviilc-nt,  that  tha  account  hitherto  accepted, 
on  the  aathority  of  Mr.  llowiiian,  uf  iho  cmirse  and  structuro  of  the  urini- 
ferouB  tubes,  requires  considenible  uoflificatiou.  Heole,  in  the  remarkable 
brochure  which,  iu  li<6'I,  gave  a  new  ijiipuls«  to  thiit  ioquiiy,  animunceJ  thai 
there  exlaled  in  the  pyramidal  portiooi  of  the  kidney  two  caaentially  different 
onlvra  of  tubes.  The  one  order  oonsiiled  i)f  larger  tabei,  which  ran  down- 
waida  to  open  on  the  papillce;  thesti  he  enllAtl  Ibe  open  canals.  The  other 
order  consisted  of  much  narrower  tubfa,  which,  after  mnning  down  a  raryiog 
distance  into  the  pyramids,  made  a  sharp  loop-like  bend,  and  reascended  into 
the  Ofrtioal  lubetanoe  ;  tbeae  latter  ho  named  looped  oauals.  Uenle  beliered 
tbmt  these  two  sysletus  of  tubrs  were,  tbroai;hout,  diatiooi  from  each  other  ; 
that  the  openeaoals,  starting  from  the  openings  on  the  papillie,  ascended  Into 
the  cortex,  and  then  diviU«il  and  kubdivided  until  at  length  they  formed  A 
network  of  commanicatinK  cbaimels  ;  that  the  looped  canula,  on  the  other 
hand,  constituted  a  clu«ed  nysluiu  of  tubei,  each  thread  of  which  began  tn  a 
Alalfiighian  body,  and,  after  sundry  contrnlntions,  descended  into  a  pynvinid, 
wh«re  it  turned  on  itself  in  the  finn  uf  u  loop,  reoaceuded  into  the  cortex, 
and  Goally  terminateil  in  a  second  Miilpigbiau  bo>1y. 

The  Bubsequeni  researohcs  of  Ludwlg  and  Zawarykin,  of  Roth,  aad  of 
Sofaweifger-Seidel — made  independently  of  each  other,  and  rcioatkably  in 
agreement  on  the  main  points — ihow  that  Henlc  was  in  error  in  supposing 
that  the  two  systema  of  canals  did  not  commuotcate  with  each  other.  Theaa 
obserrara  sacoeaded  iu  establishing  the  continuity  o(  the  tubes  which  originate 
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The  Epecia]  etiology  of  the  several  types  of  Blight's  dis&Me 
will  be  separately  considered  in  the  two  following  chapberB,  bat 
it  will  be  convenient  in  this  place  to  consider  some  of  the 
points  bearing  on  the  etiology  of  Briglit's  disease  as  a  whole. 

The  want  of  uniformity  in  our  nomenclature  of  organic 
diseases  of  the  kidneys  has  considerably  lessened  the  ralue  of 
the  returns  of  the  Registrar-General  in  this  field  of  pathology. 
Cases  registered  on  the  certificate  of  death  as  "Bright's  disease" 
are  entered  in  these  returns  as  **  nephria  ;**  but  it  is  evident 
that  the  larger  number,  even  of  the  cases  recognised  as  Bright*! 

in  tho  Malpifbiui  bodi^  viih  the  exorctory  cuialj  which  debonch  into  the 
infuixUbula  on  the  torfaM  of  the  ptplUie— in  $o  f&r  restoriug  the  ori^ul 
view  uf  Bowman.  Itcaooot  be  said  that  the  termiuatioa  of  the  ioquiiy  hat 
yet  been  reached  ;  the  cubjcct  is  still  tubjudice;  but  enough  hM  been  dou< 
U)  render  it  highly  probable  that  the  following  scheme  (after  Schveiggvr-Seidcl) 
of  the  course  and  structure  of  the  uriniferous  canali  is,  in  the  main,  oorrrot. 

If  the  course  of  a  uhuifcrooi  tube  be  followed  in  the  direction  talcen  by  tki 
urine,  we  shall  find  that,  starting  from  a  Mal^tighiaD  body,  it  imnwdiatdf 
£slls  into  a  knot  of  windings  or  eonrolutions.  Emerging  ftvcn  these,  it  hoA 
downwards  towards  the  pyramids,  and  following  a  straight  oonrve,  dasecods 
into  one  of  these  to  a  raiying  depth  ;  it  then  turns  up  s^d,  and  reasoeods 
into  the  cortical  part ;  here  it  forms  a  second  and  smaller  series  of  wimUngii 
and  finsUjr  bends  down  once  more,  joins  with  others  sttnilsr  to  itself,  and 
pasNS  straight  into  tho  pyramidal  portion,  when  it  unites,  two  and  two,  with 
other  straight  canaltt.  and  issues  at  length,  greattr  enlarged,  in  an  open  mouth 
on  the  surface  of  a  papilla. 

The  looped  section  of  the  tube,  which  dips  into  the  pyramids  (that  portion 
which  intervenes  between  the  two  knots  of  Mindiogs)  nndergoes,  in  a  f»n- 
sidersble  length  of  its  course,  a  remarkable  narrowing  of  its  diameter.  This 
niuTOw  part  is  onljr  about  one'third  of  tlie  width  of  the  remainder  of  the 
Caiml.  The  narrowing  is  due  to  a  change  in  the  epitheliuoi,  which,  in  this 
parti  oonsisls  of  perfectly  clc-ir  ^mall  flat  cells,  withpromiueot  nuclei,  whereas 
in  the  wider  portions,  the  epithelium  is  composed  of  thick  opaque  granuUr  eeUs 
which  nearly  fill  the  lumtu  uf  the  tube.  The  arailable  bore  of  the  narrow 
part  appenn  to  be  as  large  as  tliat  of  the  wider  portions.  The  nnrrow  port 
generally  forms  the  actual  bend  of  the  Ivxip,  and  a  certain  length  of  its 
desfesding  and  ascending  limb;  but  sometimes  the  ndrniwtng  bef;ins  and 
comes  to  an  end  in  the  desoendiog  limb  of  the  loop.  The  following  refereucos 
may  be  consulted  for  full  details  on  this  subject :— Henle — Zur  Attatomie  titr 
Niert.  06tt.,  It302;  LuKhka— JHO/omte  de*  MentcKen,  Tohingeo.  1863, 
p.  299;  Ludwig  and  Zawarykin — SiUungtb.  d.  Kais,  Alad.  d*r  irusrn- 
McJta/tcn.  Vienna,  1863  ;  Roth— 5r^ictctr«-.  Zeitschr.  /.  Heilh  Bern.,  1864, 
p.  1  ;  Cbrxonssosewsky — Arckiv  f.  path.  Anat..  1864,  p.  153;  &*:h«eiggec- 
8cidel — I/it  aVio-en  de*  Metiscken.  Halle,  13ti.^  ;  Prey — />a*  ifierosoop, 
&c.,  p.  SOI.    I<eipx.,  18l>3;  also  the  new  edition  of  Heulo's  Anatomy. 


OEKERAL  ETIOLOGY 


399 


disease  during  life,  arc  not  bo  registered,  but  ore  classified  under 
the  beads  "nephritis"  and  "kidney  disease"  To  obtain  some 
idea  of  the  prevalence  of  Bright's  diseaHC^  let  us  take  tlio  num- 
bers nniler  these  three  desig^nations.  There  were  registered  in 
England  and  Wales,  in  1861  : — 

1448  deatlis  from  "nephria," 

306  „         "  nephritis," 

2318  „         "  kidney  disease," 

— making  a  total  of  4072.  This  yields  only  a  proportion  of  0*93 
per  cent,  of  the  total  deaths  from  all  causes — a  number  ^Yhich 
is  probably  considerably  below  the  true  proportionate  mortality 
from  Bright's  discuac.  Without  admitting,  with  Mr.  Simon, 
that  two-tliirds  of  the  cases  of  Bright's  disease  run  a  latent  or 
undiscovered  course,  it  must  be  allowed  that  a  very  large 
number  are  overlooked  in  these  returns,  and  are  probably 
to  be  found  among  the  7301  entered  as  "dropsy,"  or  among 
those  entered  under  "convulsions,"  "pneumonia,"  and  other 
headings.* 

Bright's  disease  is  about  one-third  more  common  among 
men  thau  women  (863  males  to  5K5  females).  This  excess  of 
deaths  among  males,  although  present  at  every  age,  is  not 
equal  at  the  difTerent  periods  of  life  :  it  is  most  marked  between 
the  ages  of  forty-five  and  sixty-five. 

The  mortality  from  Bright's  disease  shows  a  progressiTe 
increase  from  childliood  up  to  the  age  of  45;  in  the  suc- 
ceeding 20  years  (45  to  C5)  the  mortality  continues  steady,  at 
a  somewhat  lower,  but  still  high,  rate ;  the  next  dec-ade 
(r.5-75)  shows  a  decided  diminution  as  regards  Bright's  disease, 
though  tlio  general  mortality  at  this  epoch  is  at  its  highest 
point.  These  facts  arc  exhibited  in  the  table  on  the  following 
page:— 

*  It  is  erident,  bovcTcr,  tliat  Bright*s  disease  »  gradaally  becoming  better 
kouwa  in  this  conntry.  unil  more  frcqaenliy  ideaUfied.  In  1852,  ouljr  670 
deftUis  were  ent£roil  under  "Xepbria."  Id  each  sacccasiro  year  ibe  Dumber 
roM^  qnito  out  of  all  proportion  to  the  increaso  cf  the  popniatioa,  until  ia 
1861  it  reubM  144S,  neaHj  thrice  as  ratkny  tut  in  1S52.  Correapondingly, 
the  entries  tinder  ** dropsy"  diiniiusbed,  fruu  07fiS  to  7301,  for  the  sama 
twoyearv. 
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Tabls  ghmcing  the  numbsr  of  IkaOt%  rtffiBknd  as  "  Vrjr^n'n  **  ( jtnjptft 
d{8cajK)  in  England  and  Waia,  in  1641,  at  AU  d^tt'eaU  pmorfu^ 
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That  complex  of  impressiona  which  is  familiarly  known  ds 
taking  coM  is  the  conunon  canse  of  Brigbt's  disease  in  its 
acute  form.  Cohl,  operating  more  slowly  and  continuoosl;, 
also  constitutes  a  prolific  source  of  chronic  Bright'e  disease* 
Persons  whose  occujmtion  exposes  them  to  cold,  wet,  and  the 
inclemencies  of  the  seasons  without  adequate  protection— 
those  who  work  in  Lot  workshops,  and  are  in  the  habit 
of  going  to  cool  their  reeking  bodies  in  the  open  air — ^the 
indijrcnt  classes,  who  dwell  in  damp  ccUurR,  insufficiently 
clad  and  ill-fed,  amid  dirt  and  squalor,  funuBh  a  large  quota  of 
Tictim3  to  this  disease. 

Dr.  Johnson  is  at  especial  pains  to  explain  the  nufdus 
operandi  of  this  frequent  cause  of  renal  disease.  He  contends 
that  the  defective  action  of  the  skin  causes  certain  deleterious 
matters  to  accumulate  in  the  blood,  and  that  the  burden  of 
their  elimination  is  thrown  upon  the  kidneys,  which  rooeiTB 
injury  thereby.  It  is  impobsible  to  acccitt  this  view  without 
j^eat  liuiitiition,  seeing  that  suppressed  cutanoons  tjansj>iration 
iishers-in  a  multitude  of  inflammatory  and  febrile  conditions, 
without  provoking  renal  disease.  When  a  person  '*  takes  cold," 
it  is  a  fact,  that,  the  secretion  of  the  skin  is  very  much  dimi- 
nished or  altogether  suppressed :  but  it  is  not  possible  to 
predicate  on  what  organ  the  injurious  impression  will  nlti- 
mately  settle — whether  on  the  bronchial  tubes,  the  pleura,  the 
lung-tissue,  the  kidnc^T?,  or  some  other  organ  or  port  of  the 
body ;  so  that  it  cannot  be  maintained  that  there  is  any  apBoial 
relation  between  suppressed  cutaneous  secretion  and  the  genesis 
of  renal  disease. 

T/i4f  abase  of  sptrttuous  luiuors  ranks  liigh — probably  higher 
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than  any  other  single  circnmstance — as  a  determining  cause  of 
Bright'a  diseaae.  Christison  estimates  the  proportion  duo  to 
this  cause,  in  Edinburgh,  an  three-fourths  or  four-liflhs  of  all 
the  cases ;  aud  he  justly  remarks  that  it  is  not  habitual 
drunkards  only  who  show  this  tendency  tp  renal  disease,  but 
dram^rinkcrs,  who  are  in  the  constant  practice  of  using  ardent 
spirits  several  times  in  the  course  of  the  day,  without  becoming 
actually  intoxicated.  In  this  neighbom-hood  the  cases  duo  to 
intemperance  hayo  not  seemed  to  me  to  exceed  a  fourth  of  the 
whole. 

Malt  lifiuors — though  far  less  pernicious  than  spirits — arc 
not  ivithout  influence  to  produce  Bright's  disease  when  largely 
indulged  in.  In  a  journeyman  baker,  recently  under  my  care 
at  the  lufirmary,  the  disease  was  clearly  traced  to  a  habit  of 
fuddling  himself  with  beer  from  Saturday  evening  to  Monday 
morning,  which  the  patient  had  followed  for  several  years. 

Very  frequently,  intemperate  habits  go  hand  in  hand  with  a 
grimy  skin  and  exposed  occupations;  and  the  subjects  of 
Bright's  disease  are  found  disproportionately  numerous  among 
labourers,  well-sinkers,  cabmen,  carters,  hawkers,  gloBS-blowcrs, 
smelters,  and  puddlers. 

A  large  number  of  cases  arise  in  connection  with  some 
consUhitional  vic^,  more  especially  tn))erculasia  or  struma. 
Among  the  easier  classes,  gout  and  constitutional  syphilis  are 
prominent  antecedents. 

I  have  not  met  with  any  case  occurring  as  a  sequela  to 
Offue,  Both  Bccqucrel  and  Frerichs  likewise  state  that,  in 
dropeics  following  intermittent  fevers,  they  had  never  found 
evidence  of  kidney  disease ;  bub  Rosenstcin  found  no  le&s  than 
23  per  cent  of  the  cases  of  Bright's  disease  in  the  Dantzic 
Hospital  referrible  to  antecedent  ague.  The  character  of  the 
epidemic  (as  with  scarlatina)  exercises  a  marked  influeni^  on 
the  frequency  of  this  complication.  Heidcnhain,  who  had  an 
opportunity  of  watching  a  series  of  epidemics  of  ague  in 
Marienwerder,  states  that  neither  dropsy  nor  renal  mischief 
occurred  in  the  earlier  ones ;  but  in  the  latest  epidemic  se- 
condaiy  renal  disease  was  encountered  in  almost  every  caso.* 


*  Boteutein,  1.  c,  p.  209. 
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Chronk  affections  of  tJu  lower  urinary  passages  (cjBtitii 
stricture,  etc.)  fretjuently  lay  the  foundations  of  renal  diseas. 
In  a  boy  of  seven,  who  lately  died  in  the  Royal  laflnnaiy,  ij 
small  stone  no  larger  than  an  almond  was  found  lodged  netr 
the  neck  of  the  bladder.  Repeated  sounding  had  failed  to 
detect  it  durinjij  life ;  operation  was  consequently  not  performed. 
For  some  weeks  before  death,  general  anasarca  had  hhown 
iteelf.  The  kidneys  were  found  wasted  to  an  extreme  degree; 
the  cortical  substance  was  reduced  to  a  thin  edge  no  thicker 
than  a  shilling;  the  pelvis  of  the  kidney  and  the  ureters  were 
dilated,  and  tlieir  lining  membrane  thickened  and  bathed  in 
pas.  In  cases  of  this  class  there  is  a  double  influence  t4?ndin^ 
to  produce  renal  degeneration,  namely,  the  long  continued  ex- 
bausitng  suppuration  aud  direct  transmission  of  the  inflamm^ 
tory  process  by  continuity  of  tissue. 

The  nse  of  mercury^  which  Wells  and  Blackall  believed 
capable  of  producing  albuminuria  nud  renal  mischief,  has  not 
been  found,  by  observers  of  wider  experience,  to  have  this 
effect.  Rayer  and  Desir,  out  of  forty  cases  treated  with 
mercury  at  the  H6pital  dea  V6n<?ricue,  only  found  a  slight 
quantity  of  albnnieu  in  two — in  both  of  whidi  its  presence 
was  accounted  for  by  the  existence  of  i)us  in  the  urine,  lUrer 
further  observes  tliat  he  had  for  years  used  a  multitude  of 
mercurial  preparations  in  the  treatment  of  vai'ious  diseases^ 
without  ever  having  obsen'ed  the  production  of  dropsj.  He 
also  states  that  he  had  treated  a  large  number  of  gilders 
affected  with  mercurial  trembling,  and  that  he  had  not  seen  a 
single  case  of  dropsy  with  coagulable  urine  supervene  during 
or  after  this  trembling  (see  also  p.  121,  note). 

A  certain  number  of  cases  of  chronic  Bright's  dleease 
present  themselves,  in  which  the  mast  searching  analysis  fail 
to  indicate  the  exciting  cause  of  the  disorder.  In  some  of 
these  the  renal  affection  is  only  a  part-manifestation  of  some 
wide-spread  cachexy,  as  in  an  example  (II.  H.)  to  be  related  in 
chap,  iv.,  in  which  fatty  degeneration  co-existed  in  the  heart., 
great  resfiels,  brain,  and  kidneys. 
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CHAPTER  III. 
ACUTE  BRIGET'S  DISEASE. 

{Acute  JOiffuH  Nephritit.) 


Ste  refertnca  pnjixtd  to  Chap.  //.,  p.  293. 

Anatmnieal  characters. — The  kidneys  are  always  more  or  less 
enlarged — sometimes  to  twice  their  natui*al  size  ;  their  surface 
ia  smooth  ;  the  capsule  thin,  transpai-eut,  and  easily  stripped  ott"; 
their  colour  varies ;  it  is  jjenerally  a  deep  dusky  red  ;  but  some- 
times a  light  fawn,  almost  white ;  in  other  cases  it  ia  mottled  red 
and  white.  The  superficial  veins  are  larger  and  more  distinct 
than  natm'al.  Wlien  the  kidney  is  cut  open  the  cortical  sub- 
stance is  found  to  be  increased  very  much  out  of  proportion  to 
the  pyramidal.  The  red  congested  kidney  exudes  a  bloody  sanies 
abundantly  from  the  cut  surface ;  and  a  number  of  haimorrhagic 
flpots  may  bo  generally  seen  scattered  through  the  cortex  or 
beneath  the  capsule.  The  surface  of  the  section  ia  dusky  red, 
and  studded  witli  minute  darker-red  points,  which  Rayer 
thought  to  I)c  engorge<l  Malpighian  corpuscles,  but  which  Mr. 
Bowman  showed  to  be  loops  or  knot«  of  convoluted  uriniferous 
tubes  distended  with  blood.  TIie^/«  and  the  mottled  kidneys 
present  a  contrast  of  colour  between  the  cortex  and  the  pyramids. 
The  latter  appear  unnaturally  I'cd,  and  from  their  bases 
radiating  lines  of  red  spread,  fan-like,  into  the  cortical  sab- 
stance.  The  cortical  portion  is  smooth  and  white,  or  yellowish- 
white,  and  spotted  like  ivory. 

Under  the  microscope,  the  chief,  and  characteristic,  alteration 
is  found  to  be,  an  immense  increase  of  the  epithelial  contents  of 
the  convoluted  tubes.  The  individual  cells  may  be  natural  in 
appearance ;  more  commonly  they  are  granular,  opaque,  or  dis- 


integrated  ;  and  Boraetimes  a  few  oilv  particles  are  detected  in 
them.  The  lumen  of  tlic  tnbulcs  is  choked  up  with  epithelium; 
and,  in  extreme  examples,  their  diameters  are  increased  to 
twice  and  even  thrice  their  normal  measarements.  Mixed  with 
the  epithelium  is  more  or  le88  blood.  In  the  straight  tubes 
evidence  of  the  same  process  is  Been,  in  a  less  intense  degree. 
Their  larger  bore  and  direct  course  favours  the  escape  of  the 
detached  epithelium,  bo  that  some  of  them  are  partially  or 
wholly  denuded.  Fibrinous  exudation  is  found  in  the  tnbes  of 
the  cortical  and  pyramidal  portion.s,  forming  glossy  cylinden, 
of  various  size,  according  as  the  tnbes  have  preserved  or  have 
shed  their  proper  lining. 

The  renal  capillaries  and  the  Malpighian  tufts  are  either 
intensely  injected,  or  they  preserve  their  natural  appearaoce. 
The  intertubular  matrix  is  unaffected. 

The  morbid  process  seems  to  consist^  essentially,  in  ft 
catarrhal  condition  of  the  urinifcrous  tubes,  with  a  prodigioiu 
proliferation  of  their  epithelial  elements.  At  the  first,  there  is  an 
inflammatory  congestion  of  the  organs,  with  rapid  swelling,  and 
more  or  less  extensive  rupture  of  the  capillaries,  especially  those 
of  the  Malpighian  bodies.  On  that  follows  increased  produc- 
tion of  epithelial  cells :  these  multiply,  choke  up  and  distend 
the  uriniferous  tubes,  thereby  compressing  the  renal  oajiillaries 
and  impeding  the  circulation  tlirough  them.  Wlien  this  jvo- 
liferation  has  reached  a  certain  degree,  the  kidneys,  which 
before  were  of  a  dusky  red,  becomo  pale  or  mottled — not  so 
much  from  an  actual  deficiency  of  blood  in  the  organs,  but 
rather,  as  Dickinson  explains,  from  the  wliite  colour  of  the 
masses  of  epithelium  overpowcriDg  the  natural  red  of  the 
parts. 

The  choking-up  of  the  tubes  with  their  own  secretion 
necessarily  impedes  the  depurating  functions  of  the  kidney)?^ 
and  the  blood  is  poisoned  with  excrementitions  matters.  The 
urine  becomes  scanty  in  amount,  and  deficient  in  its  proper 
constituents  ;  it  carries  with  it,  as  it  percolates  the  diseased 
ducts,  loose  epithelium,  blood  and  fibrinous  exudation,  or 
detaches  whole  tracts  of  the  lining,  all  of  ^vhich  objects  form 
an  abundant  grumous  sediment  in  the  urine. 

How  soon  the  change  from  red  to  white  takes  j^lace,  deix:nds 
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on  the  rapidity  of  tlie  raaltiplication  of  the  epithelial  colls.  I 
have  seen  the  bloodless  condition  reach  an  extreme  degree  in 
six  weeks.  Dr.  Dicldnson  states  that  it  may  occur  \rithin 
four  days. 

Course  and  syinptmns. — Tlic  invasion  of  the  disease  is  com- 
monly abmpt,  and  traceable  to  some  definite  cause.  A  person 
takes  cold,  or  falls  into  a  fit  of  intemperance,  and  next  mominj^, 
or  in  two  or  three  days,  the  face  begins  to  swell,  then  the 
hands  and  body  generally.  In  another  large  class  of  cases  the 
disease  breaks  out  during  convalescence  from  scarlet  fever 
or — but  much  less  frequently — some  other  febrile  or  zymotic 
complaint. 

Acute  Bright' 8  disease  is  usually  ushered  in  with  chilliness  or 
fihivcring,  hcodacliCr  nausea,  vomiting,  pains  in  the  bock  and 
limbs,  arrest  of  the  cutaneous  persj>iration  and  oppression  in 
the  chest.  "When  fairly  established,  the  symptoms  are  ex- 
ceedingly distinctive.  The  countenance  is  pale  and  puffy, 
with  a  heavy  stupid  expression  ;  the  limbs  and  trunk  are 
anasarcouB.  The  (Edematous  parts  are  resistent  on  pressure, 
and  pit.  little  or  none.  More  or  less  effusion  takes  place  into 
the  serous  cavities,  especially  the  pleura  and  peritoneum- 
There  is  a  general  febrile  movement ;  the  pulse  is  hard  and 
full,  the  appetite  lost,  thirst  excessive  ;  the  skin  ia  dr}%  and 
the  whole  surface  blanched  and  tnmeficd.  An  uneasiness  or 
dull  pain  is  felt  in  the  loins,  and  the  renal  regions  are  tender 
on  pressure. 

The  urine  is  of  a  smoky  or  dusky  hue — in  some  instances 
dark  brown  like  porter — from  tlie  presence  of  altered  blood. 
On  standing,  it  dei>osits  a  copious,  flocculent,  dirty-brown  or 
chocolate  sediment,  like  the  settling  from  beef-tea.  It  is  very 
albuminous  ;  it  may  even  become  quite  solid  on  boiling.  The 
specific  gravity,  in  the  stage  of  increment,  is  usually  above 
1020,  often  much  higher,  mounting  sometimes  to  1030,  and  in 
one  instance  which  occurred  to  me  even  to  1065.  When  of 
high  density,  the  urine  is  pro|>ortionally  scanty  ;  it  may  not 
exceed  12  or  18  ounces  in  the  twenty-four  hours  ;  in  extreme 
cases  it  may  sink  to  6  ounces,  or  bo,  for  two  or  three  days, 
altogether  suppressed.  The  calls  to  void  it  are  more  frequent 
than  in  health,  especially  at  night  and  in  the  recumbent 
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posture  ;  the  patient  has  to  get  np  two  or  three  times  in  the 
course  of  the  night  to  empty  the  bladder.  The  urine  is 
generally  acid,  surcharged  with  pigment ;  it  often  deposits 
the    amorphous    urates.      Yety  rarely  it    is    alkaline    from 

ced  alkali.  The  natural  urinous  odour  is  lost ;  it  has  a 
faint  unpleasant  BmoU  which  has  been  compared  to  that 
of  the  washings  of  flesli. 

The  deposit  when  examined  microscopically  (sec  Fig.  40) 
is  found  to  consist  of  blood-corpuscles,  loose  renal  epithelium, 
free  nuclei  of  these,  tube-casts,  shapeless  masses  of  coagulated 
fibrine,  and  the  broken  debris  of  all  these  structures. 


ria.  40.  TrtntpArent,  sruiuUr,  blood-  and  epitbellal  cmIm  from  »  «!••  of 
Britfhl'k  diK*s6 ;  fr«o  rtsnttl  o^tboUiua ;  mad  blood  diaka. 


There  also  generally  found  epithelial  cells  from  the  pelvis 
of  the  kidney  and  the  bladder. 

The  renal  cpiLhelia  vary  a  good  deal  in  their  appearance. 
Sometimes  they  look  almost  natural,  only  somewhat  swollen 
and  opaque.  More  frequently  they  are  much  broken  dowTX ; 
their  nuclei  are  set  free,  or  arc  only  invested  in  part  by  the 
granular  cell-contents  which  naturally  surround  them.  The 
disintegrated  epithelium  forms  au  amorphous  dork  graauhu* 
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dcbria  Bcattercd  over  the  field.  When  -very  alundant,  the 
epithelium  communicates  a  milky  appearance  to  the  urine. 
The  free  nuclei  greatly  resemble  red  blood-diaks  both  in  shape 
and  size,  but  they  are  devoid  of  Llie  biconcave  figure,  and 
refract  light  more  strongly.  A  soluLiou  of  Magenta  tints 
them  of  a  deep  carbuncle-red.  Tha  free  blood-disks  are  fre- 
quently distorted.  When  the  uiiue  is  of  hi^^h  density,  they 
are  shrunken,  and  often  puckered  at  the  maroons  ;  on  the  other 
hand,  when  the  urine  is  of  lower  density,  1017  and  under, 
they  expand,  lose  their  central  depressions,  and  eventually 
burst,  and  cease  to  be  recognisable. 

The  tube-casts  are  abundant,  and  of  varied  size  and  aj)pcar- 
ance.  The  most  common  are  of  "  medium  "  size,  tran.sparent, 
beset  with  epithelial  cells  or  blood-disks.  Mijced  with  these 
may  be  some  "very  large,"  and  some  "very  small"  hyaline 
casts,  together  with  opa^iue  granular  casta  (Fig.  40). 

Specks  of  oil  are  generally  altogether  absent ;  sometimes, 
however,  a  few  small  ones  are  seen  either  on  the  casts  or  within 
the  epithelia;  but  their  number  is  always  quite  insignificant 
in  the  early  stages  of  the  disease. 

The  proportion  of  albmnen  in  the  urine  daring  the  height 
of  the  complaint  varies,  according  to  Frerichs,  from  8*2  to 
12-7,  17*5  and  2'l-8  per  lOaO.  Christison  found  27  and  Heller 
57  per  1000.  The  quantity  lost  in  the  twenty-four  hours 
varies  from  80  to  about  400  grains  (Frerichs,  Gorup  v.  Besanez). 
The  natural  solid  constituents  of  the  urine  are  diminished  iu 
proportion  to  the  obstruction  in  the  kidneys.  Tlie  excretion  of 
urea  falls  to  100  or  200  grains  (from  400  or  600  grains  in 
health)  and  the  inorganic  salts  are  considerably  lessened.  Uric 
acid  maintains  about  its  usual  quantity. 

The  blood  becomes  speedily  deteriorated  by  the  minatural 
drain  through  Uic  kidneys.  It  becomes  more  watery  and 
poorer  in  albumen,  while  urea,  uric  acid,  and  the  extraotivcg 
arc  unduly  accumulated  in  it.  The  blood-corpusdes  diminish 
in  nmnber  as  the  disease  proceeds.  Fibrine  is  usually  in  excess, 
and  the  blood  displays  a  buflfy  coat.  The  fat  and  inorganic 
Baits  retain  their  usual  proportion.    Frerichs  supplies  the  three 

L following  analyses  of  the  blood  in  the  early  period  of  acute 
:n 


x^ 


80S  ACUTE  BRlGUrs  DISEASE. 

I.  ir. 

Specific  greTity .  .     .       1025  1022 

1000  ports  of  serum  contained  : — 

"Water SOS'lO  91fi-88 

Solids 91-90  84*13 

Albnnion        .        .  ,81-40  72-00 

Fat 1-42  3-53 

Extractive  matters  and  salts  .        9*09  10*59 


HI. 
1019 

986-9 

en 

&1 7 
9*4 


AUcr  the  cliaease  has  persisted  for  a  variable  period  of  a  few 
days  to  some  weeks,  it  proceeds  to  one  of  three  tenninationa, 
viz.,  recovery,  death,  or  lapse  into  the  chronic  state. 

When  the  case  is  abont  to  terminate  favourably,  the  urine 
increases  in  quantity  to  three  or  four  pints  daily  ;  its  density 
falls  below  the  natural  mean  (1012-1008) ;  and  Uie  blood,  renal 
elcmcutfi,  and  albumen  gradually  diminish  and  finally  disappear 
from  it.  At  the  same  time,  the  Bkin  becomes  moists  and  the 
scrons  effusions  are  re-absorbed.  The  rate  of  progress  varies 
extremely.  If  albumen  has  totally  left  the  urine  in  six  weeks 
or  two  months,  the  recovery  may  be  considered  quick.  The 
shortest  period  that  I  have  known  to  elapse,  from  the  first 
symptoms  to  complete  re-establishment  of  the  normal  state, 
has  been  ten  days. 

Some  cases  reach  final  recovery  only  alter  a  protracted  and 
interrupted  convalescence  of  many  months.  The  urine  during 
this  period  contijiues  abundant,  of  low  density,  occasionnlly  of 
pink  colour  from  slight  admixture  of  blood.  The  anasarca  ia 
also  apt  to  recur  and  disappear,  and  recur  again,  perhaps 
several  times,  accompanied  with  febrile  exacerbations  of  sub- 
acute character.  In  one  such  case  observed  by  me  the  symptoms 
finally  subsided  in  five  months.  The  patient  was  seen  tea 
months  later,  and  the  urine  found  perfectly  free  from  albumen. 
In  a  second  case,  a  slight  ndniixtiire  of^blood  continued,  in 
diminishing  quantity,  for  more  than  twelve  months.  In  both 
these  instances,  and  in  a  third  simihir  to  these,  the  characters 
of  the  urine  were  uniform :  it  was  copious  (three  or  four  pinta 
daily),  of  low  density,  slightly  mixed  with  blood,  slightly 
albuminous ;  the  renal  derivatives  were  devoid  of  fat^  and, 
throughont  the  convalescence,  comparatively  scanty. 

Not  unfrequently,  in  the  ordinary  course  of  recovery  from 
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acute  BrighVs  disease,  the  renal  elements — ^both  casts  and 
epitheliam — show  slight  signs  of  fatty  changes.  This  circom- 
staiicc  is  apt  to  cmban'ass  the  diagnosis,  and  lead  to  the  sas- 
picion  of  the  existence  of  confinned  and  chi'onic  Bright's  disease, 
if  tlie  case  drst  come  nnder  obserration  in  this  stage.  The 
doubt  can  only  be  solved  by  watching  the  progress  of  the  case 
for  a  week  or  two. 

But  matters  do  not  always  take  this  favourable  turn ;  and 
two  new  orders  of  symptoms  aris;e,  and  bring  life  into  imminent 
peril,  or  involve  it  in  destruction.  These  are  secondary  in- 
flammations of  the  Borons  membranes  and  the  lungs,  and 
uraemic  intoxication. 

Of  the  inflammatory  complications,  pericarditis  is  the  most 
surely  fatal,  but  it  is  rare.  Pneumonia  is  more  common ;  it 
breaks  out  without  appreciable  exciting  cause,  and  usually  runs 
a  rapid  eonrsG  to  a  fatal  end.  Pleurisy  and  peritonitis  arc  also 
not  unfrequenfc,  but  greatly  less  to  be  feared.  More  or  less 
bronchitis  exists  almost  invariably.  "Wlien  the  anasarca  rises 
to  on  extreme  degree,  the  integuments  of  the  legs  may  inflame, 
and  even  moitiFy.  These  secondary  inflammations  are  much 
more  common  in  the  later  stages  of  chronic  Bright's  disease 
than  in  the  acut<!  disorder. 

The  ursemic  phenomena  are  due  to  the  retention  in  the  blood 
of  the  excreraentitioufi  matters  of  the  urine.  They  consist  in 
a  train  of  nervous  symptoms — headache,  vomiting,  diarrhoea, 
convulsions,  and  coma — which  are  frequent  incidents,  and 
much  to  be  feared  in  acute  Bright's  disease.  They  usually 
follow  an  excessive  diminution  or  suppression  of  the  urine  from 
the  increasing  obstruction  in  the  kidneys.  It  will  be  more 
convenient  to  postpone  their  consideration  to  a  frtturc  section, 
when  unemia,  in  connection  with  Bright's  disease  generally, 
will  be  discussed. 

Certain  deviations  from  the  usual  course  and  symptoms  ai'ft 
not  nnfrequently  encountered.  Although  serous  cff'usion  gene- 
rally first  shows  itself  in  the  face,  under  the  eyes,  and  then 
invades  the  trunk  and  extremities,  it  may  begin  elsewhere — in 
the  feet>  hands,  or  scrotum ;  or  all  parts  of  the  body  may  swell 
up  simultaneously.  The  efi'usion,  too,  may  shift  its  place  from 
time  to  time,  or  it  may  be  poured  oat  with  disproportionate 
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copiousness  in  certain  localiticfl  Qun^,  plenra,  sabmnooias  tiviK 
of  the  glottis),  and  therebv  detenoine  sodden  accession  of 
alarming  or  fatal  symptoms. 

The  anasarca  commonly  disappears  some  days  or  weeb 
before  the  Llood  and  albumen  have  vanished  &om  the  mine ; 
but  sometimes  the  conrerse  is  the  case,  especially  in  individualfi 
of  lax  frames  and  anffimic  tendency.  When  cases  of  this  latter 
class  come  under  observation  for  the  first  time  after  the  nrino 
has  become  free  from  albumen,  they  are  very  apt  to  mislead, 
and  their  true  nature  can  only  be  recognised  by  a  careM  siftiiu' 
of  the  patient's  prerious  histoiy. 

Diagnosis. — Tlie  general  symptoms,  and  the  alterations  of 
the  urine,  are  so  significant  during  the  height  of  the  attack, 
that  the  disorder  can  scarcely  be  confounded  with  any  other. 
Bat  when  the  pyrcctic  stage  is  passed,  and  the  case  becomes 
|»otraotedy  there  is  often  great  difficulty  in  determining  whether 
wc  have  to  deal  with  the  declining  jKjriods  of  an  acute  and 
curable  disorder,  or  with  a  disease  wliich  has  already  lapsed 
into  the  chronic  and  irremediable  state,  or  with  a  disease  which 
Iios  been  chronic  from  the  first.  Chronic  Bright's  disease  la 
subject  to  occasional  febrile  recrudescences,  which  are  decep- 
tively like  an  attack  of  the  acute  disorder.  The  signs  that  the 
disease  is  acute  and  recent  are  ; — free  presence  of  blood  and 
renal  epithelium  in  the  urine,  absence  of  fat  in  the  discharged 
elements,  absence  of  long-standing  complications,  sach  as 
hypertrophy  of  the  left  ventricle,  phthisis,  caries,  necrosifl,  and 
joint^Jisease.  A  careftil  consideration  of  the  previous  history 
and  of  the  ostensible  cause  of  the  disorder  is,  also,  of  dia- 
gnostic importance.  The  less  clearly  a  case  can  be  traced  to  a 
definite  exposure  to  cold,  a  bout  of  drinking,  or  to  scarlet 
fever,  or  some  other  .zymotic  disease,  the  more  reason  is 
there,  pro  tanto,  to  fear  that  confirmed  Bright's  disease  is 
^established. 

Proffnosii, — Precise  data  concerning  the  fatality  of  acute 

iright*8  disease  are  wanting.    A  large  majority  of  the  cases 

"imdonbtedly  recover.    Frerichs  reckons  the  recoveries  as  two- 

tlurds  of  the  individuals  attacked.    Probably  this  proportion 

is  below  the  truth  if  the  scarlatinal  cases  be  included. 

The  signs  of  approaching  resolution  are : — increased  dij 
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charge  of  tirine,  diminiBhed  impregnation  of  it  with  blood  and 
albumen,  sabsidencc  of  the  febrile  phenomena,  of  the  anasarca 
and  serous  eCTuEions,  and  restoration  of  the  cutaneous  trauepira- 
tion.    At  the  same  time,  the  countenance  loses  its  stupid  ex- 

^p^e58ion  and  its  anaimic  hue,  and  resumes  its  ordinary  healthy 
aspect.  The  co-existence  of  all  these  signs  leaves  no  doubt  of 
advance  toward  a  favourable  issue  ;  but  the  occurrence  of  some 
of  them  without  the  others,  must  not  lend  to  too  snnguinu  expec- 
tations. The  anasarca  may  disappear  totally,  and  blood  cease 
to  tinge  the  mine  ;  the  quantity  of  the  secretion  may  increase 
considerably,  the  pyrexia  pass  away,  and  the  general  well-being 
of  the  patient  improve  greatly;  but  if  the  urine  continue  to 
contain  a  considerable  amount  of  albumen,  there  is  strong 
reason  to  apprehend  that  the  disease  is  lapsing  into  a  chronic 
state,  or  that  the  amendment  is  but  a  temporary  luU  in  the 
symptoms,  to  be  followed  at  no  distant  period  by  an  exacer- 
bation, which  shall  prove  more  disastrous  than  the  original 
attack.  Recovery  cannot  in  any  cose  be  considered  complete, 
nntil  the  urine  has  become  perfectly  free  from  every  trace  of 
albumen. 

If  the  urine  become  progressively  scantier,  of  higher  density, 
and  more  abundantly  charged  with  albumen,  tube-casts,  and 
renal  epithelium,  the  worst  consequcnceB  are  to  be  feared.  The 
advent  of  inflammatory  complications,  of  oedema  of  the  lungs 
or  glottis,  and,  above  all,  of  decided  signs  of  unemic  poisoning, 
are  of  equally  evil  augury,  and  leave  but  slender  hopes  of  the 
final  preservation  of  life. 

Etiology. — Acute  Bright's  disease,  though  not  absolutely  con- 
fined to  any  age,  occurs,  in  the  immense  majority  of  cases,  in 
childliood  and  youth.  The  individuals  attacked  are  commonly 
of  good  previous  health ;  in  two  instances,  however,  I  have 
seen  the  disease  complicated  with  acute  pulmonary  tuberculosis. 
The  exciting  cause  is  usually  some  definite  exposure  to  coJd 
(a  damp  bed,  wet  clothes,  lying  or  sleeping  on  the  damp 
ground,  sitting  in  a  current  of  cold  air,  drinking  cold  water 
when  in  a  state  of  perspiration),  or  a  bout  of  drinking.  A 
I  large  proportion  of  the  cases  are  sequelae  of  scarlet  fever,  or 
I  (mnch  more  rarely)  of  some  other  zymotic  disease.  Some  cases 
I       are  due  to  pregnancy. 
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TVMAnm/. — If  the  case  is  Econ  at  the  time  of  mrasioii,  the 
patient  should  be  at  once  confined  to  bed,  swathed  in  flannt'K 
and  made  to  Lie  between  the  blankets.  The  loins  should  be 
immediately  cupped  to  eight  or  twelve  ounces  (in  children  to 
two  or  three  ounces).  Aflor  the  abstraction  of  bloody  a  laip 
linseed-meal  poultice  should  be  applied,  hot,  to  the  loins,  acd 
chanf^cd  every  three  hours,  A  hot-water  bath  or  u  hot-air  bath 
should  be  adminietered  every  evening,  or  every  second  cTeniug. 
When  no  conveniences  for  a  hot>watcr  bath  exist,  an  excellent 
substitute  is  found  in  the  "  blanket-bath.**  A  large  thick 
blanket  is  wrung  as  dry  as  possible  out  of  boiling  water,  and 
wrapped  round  the  body  of  the  patient;  the  bed-clothee  are 
then  heaped  on.  In  twenty  minutes  or  half  un  hour  the  hot 
blanket  is  removed,  and  the  surface  quickly  dried  with  a  warm 
sofl  towel. 

The  bowels  should  be  freely  acted  on  every  other  morning 
by  an  active  purge,  such  as  the  compound  jalap  powder.  An 
endeavour  should  also  bo  made  to  allay  the  fever  and  restoro 
the  action  of  the  skin,  by  citrate  of  potash  draught*,  given 
every  two  liours,  in  elfervescence,  or  a  mixture  of  the  Liq. 
Ammon.  Acet.  in  two  or  three  drachm  doses,  with  fifteen  drops 
of  tincture  of  henbane  in  an  ounce  of  Inf.  Lini.  Dr.  Barlow 
recommends  tflrtar  emetic  in  doses  of  from  i  to  |  of  a  grain. 
I  have  myself  employed  the  same  remedy  with  the  best 
efl*ects,  every  four  hours.  Dr.  Johnson  also  speaks  highly 
of  antimonial  wine,  sometimes  combined  with  Dover's 
powder. 

The  diet  should  be  composed  of  light  farinaceous  substance^ 
with  milk,  beef-tea,  and  broths.  Flesli  moat  in  any  form  is 
objectionable  in  the  early  stage. 

The  abstraction  of  blood  must  be  cautiously  practised,  on 
account  of  the  tendency  to  anaemia  in  the  later  periods  of  the 
attack;  and  if  the  patient's  health  is  broken  by  previous 
disease,  or  is  constitutionally  weak,  even  local  depletion  is 
better  omitted.  If  severe  headache,  coma,  or  convulsions 
occur,  tlie  cupping  may  be  repeated.  In  very  tiueatening, 
sthenic  cases,  where  the  fever  runs  high,  venesection  may  be 
practised. 

When  the  fever  has  abated,  and  the  anasiu'ca  is  yielding,  the 
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more  active  measures  should  be  discontinued,  or  pursued  in  a 
less  active  manner ;  but  the  efforts  to  restore  und  maintain  the 
action  of  the  skin  should  be  pereevercd  in.  In  the  later 
periods,  when  convalescence  has  been  fairly  cstabUshed,  pre- 
parations of  iron  should  be  substituted  for  the  alkaline  and 
diaphoretic  remedies.  It  is  always  well  to  begin  with  small 
doses,  and  to  feel  one's  way.  A  too  early  resort  to  femiginons 
preparations  may  be  followed  by  a  return  of  the  acut«  symp- 
toms. When  iron  ih  tolerated,  it  acts  with  great  benefit,  and 
hastens  in  a  mai'ked  manner  the  disappearance  of  blood  and 
albumen  from  the  urine.  My  experience  a^ees  with  that  of 
Dr.  Parkes,  that  gallic  acid  exercises  no  beneficial  influence  in 
the  acute  disorder. 

The  use  of  mercur}'  is  objectionable,  on  account  of  the 
extreme  susceptibility  of  patients  suffering  from  Bright^a 
disease,  to  the  physiological  eHects  of  the  drug.  Severe  saliva- 
tion has  been  known  to  follow  very  small  doses.  In  one  of  my 
patients  two  grains  of  blue  pill,  administered  with  extract 
of  colocynth  on  two  alteniate  mornings,  produced  profuse 


The  obstinate  vomiting  which  occasionally  prevails,  may  be 
combated  with  crcasote,  or  small  doses  of  chloroform,  given  in 
iced  solutions.  A  careful  revision  of  the  diet  shoold  also  be 
made.  The  gastric  symptouis  are  sometimes  due  to  direct 
sympathy  with  the  renal  irritation,  and  sometimes  to  genuine 
nrsemic  poisoning.  Tbe  treatment  of  nnemia  will  be  considered 
in  a  separate  section. 

The  secondary  tlioracic  inflammations  present  great  difficulty 
in  their  management ;  they  commonly  set  in  when  the  patient 
is  no  longer  in  a  fit  state  to  bear  the  ordinary  antiphlogistic 
means ;  and  they  run  their  course  with  unusual  severity  and 
rapidity.  Coaater-irritants  and  revulsives  may,  however,  be 
cnergetieally  employed.  Cantharidcs  and  turpentine  should  be 
avoided,  from  their  special  irritating  effect  on  the  kidneys;  but 
hot-water  applications,  mustard  poulticcfl,  and  ohloroform. 
epithems  may  be  applied  locally  over  the  chest,  and  to  more 
distant  parts — the  calves  of  the  legs,  the  feet,  &c,  Diy 
cupping  over  the  chest  is  also  a  safe  and  sometimes  valuable 
remedy. 


su 


ACUTE  BRIOHT'S  DISEA8K. 


When  a  favourable  issue  has  been  obtained,  unusual  care  is 
required  to  guard  against  relapses,  to  which  the  patients  con- 
tinue liable  for  a  considerable  period.  The  slightest  ejqxjsnre 
is  sometimes  sufficient  to  reawaten  the  pyrexia,  and  to  cause 
the  reappearance  of  albumen  and  blood  in  the  nrine.  A  com- 
plete suit  of  flannels  is  essential ;  and  as  a  rule,  the  convalescent 
should  not  be  permitted  to  leave  his  room  until  the  albunjen 
has  disappeared  from  the  urine.  When  that  comes  to  pass  (or 
before,  if  the  case  prove  very  lingering),  change  of  air  to  a  warm 
sheltered  locality  is  likely  to  be  highly  beneficial,  and  to  hasten 
the  restoration  of  the  impoverished  blood. 

Objections  tiave  been  made,  on  theoretical  grounds,  to  the  nsc 
of  the  saline  diuretics  (acetate  and  citrate  of  potash)  in  acute 
Bright's  disease.  Experience  has  proved,  however,  that  they 
maybe  employed  with  great  advantage.  They  become  changed 
in  the  prim(t  rice  into  alkaline  carbonates,  and  these  diminish 
the  acidity  of  the  urine,  and  render  it  more  bland  as  it  perco- 
lates the  renal  substance.  In  a  disease  which  tends  to  spon- 
taneous recovery  under  simple  hygienic  and  prophylactic 
treatment,  it  is  necessarily  a  matter  of  extreme  difficulty  to 
bring  home  the  evidence  of  the  curative  power  of  drugs;  but  in 
a  considerable  number  of  cases  of  acut^  Bright*s  disease,  coming 
under  treatment  early,  I  hare  obtained  almost  invariably  the 
best  results  by  the  free  administration  of  citrate  of  potash. 
And  in  no  instance  where  the  urine  has  been  rendered  alkaline 
in  the  first  week  of  the  complaint,  have  I  obscr^'ed  the  more 
severe  unemic  symptoms,  or  secondary  inflammations.  In  the 
later  periods,  when  the  fever  has  altogether  Bubaided,  while  the 
urine  still  continues  bloody  and  albuminous,  the  same  medica- 

_         ment  has  not  proved  of  any  sorvice  in  my  hands. 

B  Digitalis  and  broom-tops  may  be  used  freely  in  any  stage  to 

■  combat  the  dropsy.    Dr.  Christison  recommends  a  combination 

■  of  digitalis  and  bitartrate  of  potash  as  superior  to  either 
I        remedy  given  singly.    "  The  former  was  usually  given  in  the 

■  dose  of  one  or  two  grains  of  the  j)owder,  in  the  form  of  a  pill, 
I  three  times  a  day,  or  in  the  dose  of  ten,  fift^^en,  or  twenty 
H  minims  of  the  tincture,  tliree  times  daily  in  a  little  distilled 
B        water  of  cinnamon  or  cassia.    The  cream  of  tai'tar  was  ad- 

■  ministered  thrice  a  day  in  the  quantity  of  a  drachm  and  a  ball^ 
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or  two  drauhms,  with  about  five  ounces  of  water.  Diuresis 
may  generally  be  iruiuced  by  such  means  in  tlie  course  of  three 
or  four  days,  sometimes  sooner — seldom,  however,  if  delayed 
beyond  the  seventh  day."     (p.  149.) 

Hamburger  speaks  strongly  in  favour  of  quinine  in  scarla- 
tinal dropsy,  after  the  pyrexia  has  abated.  He  gives  to  children 
1^  or  2  grains,  and  to  adults  3  to  4  grains,  twice  a  day.  Of  47 
severe  cases  thus  treated  he  obtained  amendment  in  44,  either 
mediately  or  in  a  few  days  (Prag.  Vierteljahrsch.  1861). 


CHAPTER    IV. 
CHRONIC  BRIGHTS  DISEASE. 

{Chronic  iXjff'uie  N^hriiis.) 
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Se£  Trjrrenea  prcjixcd  to  CJiap.  JI.,  p.  2fl3. 
AKATOMICAL  CHA1TGE3  IN  THE  KIDNEYS. 

The  kidneys  of  persons  dying  of  chronic  Briglit's  diseases- 
present  three  chief  tjpca  of  alteration,  viz. : — 

Type  I. — Kidneij  smoofhy  ivhiie,  and  enlarged  ;   in  ex- 
treme coses,  rarely  met  wiihy  kidney  atrophic 
Tn*E  II. — Kidney  granular,  brownish  or  red,  and  con- 
tracted. 
Type  III. — Kidney  hrduceous  or  ivaxy  (so-called  amyloid 
degeneration). 
The  special  clinical  history  pertaining  to  each  of  these  ana- 
tomical tyjKis,  has  not  been  made  out  with  sufficient  precision 
to  enable  them  to  be  invariably  recognised  during  life  ;  but. 
much  light  has,  in  recent  years,  been  thrown  on  the  subject^' 
enough  to  permit  a  synopsis  of  the  symptoms,  and  conditions 
of  origin,  of  the  three  types  to  be  presented. 

1.  Smooth  white  kidney. 

The  stractoral  changes  in  the  smooth  white  kidney,  are 
similar  to  those  already  described  as  pertaining  to  acute 
Bright*s  disease,  but  advanced  to  a  further  stage  ;  the  surfaoe 
continues  perfectly  smooth  ;  the  organ  is  greatly  enlarged ; 
and  the  capsule  is  thin  and  easily  stripped  off.  If,  however,, 
the  patient  survive  sufficiently  long — which  very  rarely  happen!^ 
— the  enlargement  gives  place  to  a  progressive  dwindling  \  and 


AKATOMICiL  TYPES— SMOOTD  3UDNEY. 


S17 


in  veiy  extreme  cases,  the  kidney  may  be  thus  reduced  to  a 
•weight  of  only  an  ounce,  or  eren  less.  This  d\nndling  is  not, 
it  seems,  an  invariable  event,  even  when  the  patient  survives 
for  some  years.    Dr.  Wilks  relates  the  following  example  i-^ 

"A  yooiig  vomaD,  at,  23,  had  icarlatinnfArr«  years  before  death.  There 
was  very  sli^t  eruption  ;  dropsy  sooq  followed,  which  lasted  a  year. 
Thun  the  piitient  was  slightly  b«tt«r,  hnt  remaiued  an  iuvalid,  with  cedema 
of  the  legs,  until  the  la«t  five  uionths,  when  very  exteuitive  and  general 
dropsy  camo  on  and  porBisted.  Tlie  urine  wan  then  scanty,  dark,  and 
contained  oxudatirc  deposit.  She  had  three  epileptiform  fits,  and  doath 
aabBoqQently  ensued  from  pleuritis  and  pericarditis.  Lungs  were  found 
very  csdematooa.  The  aorta  and  arteries  covered  with  an  atheromfttoua 
deposit:  and  the  kidneys  were  large  and  white,  with  an  abundance  of 
depobit,  much  of  which  hud  undergone  a  futty  change.'*  (Guy  8  Uosp. 
Kep.  2nd  series,  vol.  viii.  p.  243.) 

"When  the  smooth  kidney  becomes  atrophied,  the  capsule  is 
sliglitly  thickcuwl  and  dii^posed  to  adhere  tu  the  renal  surface. 

The  progress  of  the  disease  in  the  interior  of  the  gland  is 
thus  described  by  Dr.  Dickinson  : — 

"  The  overstretched  tubes,  one  after  another,  burst,  and  their 
contents,  no  longer  secluded  by  a  surrounding  membrane,  arc 
brought  within  the  ready  operation  of  the  absorbents  and  re- 
moved. This  however  is  a  matter  of  inference  rather  than  of 
demonstration.  Examining  in  section  a  number  of  enlarged 
smooth  kidneye,  I  found  that  about  half  of  them  !iad  thus 
commenced  to  pass  from  the  stai^  of  enlargement  to  that  of 
decrease,  although  thero  was  nothing  in  their  outward  appear- 
ance to  indicate  it^  their  bulk  being  still  excessive."  In  a 
section  taken  from  such  a  kidney,  are  found  "places,  es- 
pecially near  the  surface,  where  the  Malpighian  bodies,  which 
have  now'^become  enlarged  and  enveloped  by  condensed  ilbroiui 
tissue,  lie  in  unnatural  proximity.  Often  several  almost  touch 
each  other.  Their  intervals  are  filled  up  by  the  deh-is  of 
collapsed  and  mined  structure.  Shrivelled  remnants  of  the 
tube-membrane  arc  generally  clearly  seen.  This  condition  is 
as  yet  only  partial.  A  distended  duct  is  oflen  seen  winding 
among  the  wasted  remains  of  its  companions.  Tlie  tubes,  one 
after  another,  collapse  until  a  great  portion  of  tlie  once  enlarged 
gland  has  been  reduced  to  the  bulk  of  little  more  than  its  Mal- 
pighian bodies.    The  appearance  of  the  orgui  aficcted  has  by 
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this  time  nndcrgoBe  Rotnc  alteration.  It  has  loet  ita  ezcen  of 
bulk,  and  even  shrunk  below  the  natnral  size.  .  ,  .  When 
the  organ  is  cut  open,  it  is  manifest  that  it  is  chiefly  compofied 
of  cono  substance :  an  edge,  perhaps,  no  thicker  than  a  shilling, 
being  all  that  separates  that  structure  from  the  capsule.  "WTui 
remains  of  the  cortical  material  is  coarse  in  texture,  pale,  uui 
linn."  This  condition — that  of  the  smooth  dwindled  kidner 
— ia  rarely  attained,  because  the  patient  seldom  sturiTefl  arf- 
ficiently  bug.  Of  2350  bodies  examined  in  St.  G«orige% 
Hospital  in  ten  years,  it  was  only  found  in  twelve  instanoes. 

The  epithelium  in  the  smooth  kidney  is  found  di&in 
atrophied,  and  very  commonly  in  a  state  of  fatty  degeneratioo. 
When  this  change  acquires  a  high  degree,  the  condition  de- 
nominated "fatty  kidney"  is  attained.  The  cones  undergo 
changes  of  a  corresponding  character,  but  less  developed  ;  and 
fibrinous  caste  are  found  occupying  the  interior  of  the  tnbea. 

St/nops^is  of  symptoms  and  comiilions  of  otigin. — The  amoodi 
kidney  here  described,  may  be  exf)ected  in  those  cases  in  which' 
chronic  Bright's  disease  has  followed  on  the  acute  disorder.  The 
invasion  of  the  disease  has  been  sudden,  and  it  can  usually  bo 
traced  to  some  definite  exciting  cause.  I  have  also  seen  the 
large  white  kidney  in  chronic  Bright's  disease  following  n- 
peated  pregnancies,  and  in  a  case  arising  in  the  conne  of 
phthisis. 

The  average  age  of  IOC  cases  of  smooth  large  kidney,  examined 
by  Dickinson,  was  28*2  years  ;  in  11  cases  of  smooth  dwindled 
kidney  the  average  age  was  43*6  years  ;  whereas  in  200  castt 
of  granular  kidney  the  average  age  was  50-2  years. 

Serous  effusion  is  an  almost  invariable  coincidence ;  the 
body  is  commonly  bloated  with  dropsy ;  the  face  pale  and 
puffy,  and  the  cut-aneous  surface  conspicuously  white,  smooth 
and  glossy.  There  is  also  a  markedly  greater  tendency  to 
secondary  inflammations,  and  to  uraamic  accidents,  than  in 
granular  kidney ;  but  less  to  valvular  heart  disease  and  hyper- 
trophy of  the  left  ventricle. 

The  urine  is  commonly  bloody  from  time  to  time,  highly 
albuminous,  scanty  in  amount,  and  of  a  specific  gravity  not 
departing  much  from  the  standard  of  healtli.  Epithelial 
elements  and  tubO'Casts  arc  usually  abundant  in  the  urine,  and 
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often  fatty.    Cells  having  the  appearance  of  pus  corpuscles,  are 
common  toward  the  later  perioda. 

Tlie  disease  is  of  shorter  duration  than  granular  kidney.  In 
fatal  cases,  the  ordinary  duration  of  the  disease  is  under  six 
months.  Out  of  34  cases  observed  by  Dickinson,  2G  died  under 
six  months,  and  only  two  survived  the  year.  Occasionally,  tem- 
porary (apparent)  recoveries  and  succeeding  relapses  protract 
the  disease  for  a  longer  period ;  and,  quite  exceptionally,  the 
disease  may  last  for  years.  Dr.  Johnson  records  an  instance 
■which  endured  for  ten  years,  with  good  preservation  of  health 
for  a  portion  of  that  period.  Nine  years  before  death,  the 
urinary  deposit  clearly  indicated  fatty  degeneration  of  the 
kidneys.  After  death,  the  kidneys  were  found  dwindled  to  an 
ounce  and  three-quarters  for  the  pair,* 

2.  Qranular  red  kidney. 

The  gland  is  diminished  in  size,  and  reduced  to  a  weight  of 
two  or  three  ounces,  oi*  less.  Its  surface  is  rough,  and  beset 
with  numerous  rounded  elevations,  ^'^lying  from  the  size  of  a 
pin's  head,  to  a  hemp-seed,  or  even  a  small  pea.  The  capsule  is 
opaque,  thickened,  and  adherent  to  the  ^bjacent  surface,  so  that 
it  cannot  be  peeled  off  wilhi>ut  tearing  the  glandular  structure. 
In  certain  spota  the  capsule  sinks  into  the  Bubstanco  of  the 
cortex,  and  divides  the  kidney  irregularly — giving  it  a  lobular 
appearance.  On  section,  the  cortex  is  manifestly  atrophied,  as 
compared  with  the  cones,  and  fonns  a  thin  rim  of  only  a  line, 
or  less,  in  thickness  around  the  bases.  It  has  a  red,  or  brownish- 
red  colour,  and  a  coarse  granular  texture.  The  entire  organ  is 
tough  and  resistent. 

It  is  only  rarely  that  the  granular  kidney  is  encountered  in 
the  early  stage  of  its  development,  TYIien  such  is  the  case, 
tluckeniug  of  tlic  capsule  and  slight  granulation  of  the  surface 
arc  found  to  precede  contraction,  so  that  the  organ  at  this 
period  preserves  its  normal  volume.  The  granular  kidney,  in 
the  contracted  state,  allows  injections  to  penetrate  imperfectly. 
Dickineon  found  that  when  a  stream  of  warm  water  was  pro- 
pelled through  the  blood  vessels,  a  very  considerably  less  quan- 
tity passed  in  a  given  time  than  through  a  healthy  kidney— 

*  Ifed.  Chir.  Trazu.,  Tol  ilU.,  p.  180, 
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leas  nlso  than  through  the  Itirgo  smooth  kidney — showing  that 
the  permeability  of  the  gland  to  the  blood-stream  was  greatly 
lessened.  In  the  healthy  kidney,  the  mean  discharge  thrvmefa 
the  renal  veins  in  ten  minutes  was  119  ounces;  in  the  large 
smooth  kidney,  90  ounces ;  and  in  the  granular  contracted 
kidney,  25  ounces. 

When  a  thin  section  of  a  granular  kidney  h  placed  nadcr 
the  microscope,  the  secreting  tissue  is  found  to  have  under^ne 
extensirc  destruction.     Tlie  Malpighian  bodies  are  shrunk  to 
half  theii-  size,  and  unnaturally  crowded  together.      Theff 
vaacnlar  tufta  are  embraoed  in  u  fibrom  and  granular  invcfit- 
ment,  and,  in  extreme  instances,  compressed  int^   an   imper- 
meable knot  at  the  bottom  of  their  capsules.     The  uriniferotu 
tubes  are  altered  in  various  ways,  and  to  various   dec^reed 
Some  are  denuded  of  epithelium  and  reduced  to  mere  tub 
threads ;  others,  equally  denuded,  contain  glassy  fibrinous  cy] 
ders;  while  others  arc  crammed  with  broken-up  epithelium. 
Oil  is  found  not  unfreqncntly  both  in  the  fibrinous  exudation 
and  in  the  ditsintegrated  epithelium,  but  not  so  commonly  nor 
BO  abundantly  as  in  the  smooth  kidney.    Amid  tnbes  clianged 
to  this  degree,  are  found  otliera  not  much  altered,  and  lined 
with  their  proper  and  healthy  epithelial  investment.     Between 
the  wasted  structures  lies  a  large  quantity  of  adventitious  con- 
nective tissue,  which  gives  the  organ  its  peculiar  toughness. 

Of  the  intimate  nature  of  the  process  which  finally  brings 
about  this  result,  there  are  conflicting  opinions.  Dr.  Jolinson 
believes  that  the  mischief  begins  in  the  epithelial  cells,  while 
Dickinson  describes  it  as  originating  in  the  intertubular  strno- 
ture,  and  as  consisting  in  an  eflusion,  which  afL^'n>-arda  be- 
comes converted  into  a  fibrous  material.  According  to  the  last- 
named  observer,  the  effusion  is  first  thrown  out  beneath  the 
capsule,  and  then  penetrates  at  certain  spots,  as  fibrinous  pro- 
cesses, into  the  interior  of  the  cortex,  athwart  the  convoluted 
tubes,  which  it  involves  in  destruction.  The  points  where  the 
fibrinous  processes  penetrate  are  depressed,  and  when  these  are 
numerous  and  distributed  with  tolerable  regularity,  the  result 
is  superficial  granulation.  The  disease  tlms  travels  iVom  the 
surface  towards  the  central  parts,  and  eventually  involves  the 
pyi'omidB. 
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TLc  development  of  cysts  is  much  more  common  in  the 
granular  than  in  the  smooth  kidney.  They  vary  in  size  from 
a  pinVhead  to  u  i)ea  or  a  hazel-nut ;  but  many  are  bo  minute 
that  they  can  only  be  detected  by  the  microficojie,  not  being 
larger  than  tlie  widtli  of  the  uriniferous  tubes.  Mr.  Simon 
1)elieves  that  tljcy  are  formed  by  au  immense  dilatation  of 
epithelial  cells — a  development  that  seems  incredible,  consider- 
ing the  fragility  of  the  outer  portions  of  these  cells ;  and  one 
that  would  be,  so  far  as  I  know,  without  parallel  in  histo- 
genesis. Abetter  sustained,  and  more  commonly  accepted,  view 
is,  that  they  are  produced  by  obRtmction  of  the  uriniferous 
tubes  with  exudation,  at  intervals,  or  by  compression  of  their 
walls  atlutornipted  spots  by  the  contracting  adventitious  tissue. 
The  spaces  thus  enclosed  become  distended  with  a  serous  iluid^ 
and  are  sometimes  found  lined  with  an  epithelial  layer.  TJieir 
contents  are  not  urinous,  but  consist  of  an  albuminous  saline 
Holution.  In  the  uones  tliey  are  sometimes  elongated  and 
placed  end  to  end  hke  a  string  of  sausages  (Dickinson). 
(Sec  Cysts  and  Cystio  Dboenkuation  in  the  Kidneys.) 

Si/)w/)8i's  of  aymphms  and  conditiona  of  origin.  The  fjranular 
kidney  is  found  in  the  vast  majority  of  those  cases  of  IJric^ht'p 
disease,  which  aer  chronic  from  the  beginning — those  which 
commence  insidiously,  without  definite  exciting  cause.  Dropsy 
is  altogether  absent  in  a  large  proportion  (perhaps  in  a  quarter 
— according  to  some,  in  one-half—)  of  the  cases,  and  when 
present,  it  is  commonly  slight,  and  limited  lo  a'Jcma  of  the 
ankles  and  legs,  or  a  pnffiness  under  the  eyes.  It  often  dis- 
appears for  a  while,  and  returns  again. 

Tiie  disease  may  run  a  latent  course  for  months  and  years. 
A  deep  constitutional  cachexy  is  associated  witli  it  in  a  large 
proportion  of  cases.  The  subjects  of  it  are  more  advanced  in 
years  than  those  of  the  smooth  large  kidney  (see  ]>.  318).  The 
cutaneous  surface,  though  pale  and  anaemic,  has  not  tho 
coDBpicnoiis  whiteness  of  the  preceding  ty|Kj,  and  tlio  features 
are  often  pinched  and  sallow.  Cardiac  liypertrophy  is  a  reiy 
frequent  concomitant. 

The  urine  is  copious — three  or  four  pints  a  day — and  of  low 
specific  gravity ;  tlie  quantity  of  albumen  is  comparatively 
slight ;  in  rare  cases  it  may  even  be  temporarily  absent  frotsx 
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tho  urine.    Toward  the  termtuatiun  of  the  disease,  however^ 
the  nrine  becomes  Bcanty,  or  even  suppressed.     The  de{Kh»it 
Blight,  compoBcd  of  hyaline  and  granular  cukU,  with  tgt}*  glighl 
admixture  of  epithelium,  not  often  fatty:  the  dejjosit  ie  ol 
BO  scanty  that  it  may  escape  detection,  or  there  maj  re^UI 
none.    As  a  rule,  blood  is  absent. 

The  common  predispoaing  caoBes  are  habitanl  intern] 
goat,  and  extensively  distributod  fatty  degcaoration  of 
tifi&aea. 


As  these  two  types — tlie  smooth  large  white  kidney,  and  the 

granular  red  contracted  kidney— constitute  tlie  vast  ' 
of  cases  of  Bright's  disease,  the  question  of  the   on^  : 
multiformity  of  Brighfs  disease  has  mostly  been  limited  to 
inquiry — whether  tho  latter  is  tho  ultimate  stage  of  tliu  formei;' 
or  whether  the  two  arc  distinct  from  first  to  last. 

Rcinlmnh  and  Frorichs  believe  that  the  large  white  kidne; 
will,  if  the  patient  survive,  eventually  become  granular  red  an 
contracted.    This  view  seems  latterly  to  have  gained  common 
assent  in  Germany,  and  in  Rosenstcin's  recent  work  it  is  adopt 
without  discussion.     In   this  countiy,   however,  the  oppcisit 
view  has  steadily  gained  ground ;  and  the  evidence   brough: 
forward  by  Johnson,  Wilks,  and  Dickinson  appears  to  place  t 
tnfiiU'.r  beyond  reasonable  doubt.     Dickinson  contributes  th 
table  on  the  foUowiiij^  pa^'t-S  wliich  shows  the  great  ^1 
whicn  exists  between  the  relative  frequency  of  certain  sr    -  ^. 
affections  in  the  two  tjrpes. 

Johnson  found  that  out  of  2G  fatal  cases  of  enlarged  kidzity, 
obsen'cd  by  himself,  there  was  dropsy  in  24,  or  92  per  cent. 
whereas  in  33  fatal  cases  of  contracted  kidney,  thei'e  had 
dropsy  only  in  14,  or  42  per  cent.  He  pertinently  observes  ^ 
•*  If  all  the  contracted  Bright*s  kidneys  have  passed  tlirough 
previous  stage  of  euhirgement,  it  is  difficult  to  undei-stand  ho 
it  can  Impiten  that  the  majority  of  those  patients  w)io  bar 
reached  the  tinal  stage  of  renal  degeneration  should  ewmpo  lb 
dropsy,  which,  in  a  greater  or  less  degree,  troubles  nearly 
those  wlio  die  in  what  is  assumed  to  be  an  eai'lier  stage  of  tfa 
same  disease."* 

*  Med.  Cbir.  Trans.,  rul    xUi.  p    UC, 
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It  miifit.,  of  coarse,  be  borne  in  mind  that  it  is  not  novr  dis- 
puted that  the  large  whiU.'  kidney  dons  8ometime£  sufTer  a1 
chAn<^f  and  tlmt  in  a  few  Gxocptional  cofiea  it  may  at  lengtl 
dwindle  to  very  small  dimensions.  Both  Johnson  and  Did 
8on  adduce  several  examples  of  snch  a  change,  but 
insist)  tliat  even  in  it^  furthest  stage  of  contraction,  tlie  smi 
white  kidney  is  sLill  distinguishable  from  the  granular 
kidney. 

S.  LardacBOUM  or  Wartj  Kidney, 

(So-eaVai  Amyloid  Degentratwn  of  FireAoir.) 

Most  pathologists  now  distinguish  the  waxy  or  1 
kidney  from  the  preceduag  varieties  of  Bright's  kidney. 

Externally,  tlie  waxy  kidney  is  smooth,  or  sometimes 
roughened;  the  capsule  peels  off  readily.    The  organ  i> 
enlarged,  sometimes,  however,  diminished  in  size.     On 
the  appearance  is  characteristic.    The  cortex  is  bloodless,  of 
white  or  yellowish  colour,  with  a  waxy,  smooth,  translui 
appearance,  resembling  bacon-rind.    The  organ  is  conspicuous 
tough  and  hard.     On  the  smooth  cut  surface,  httle  apj^caran 
of  the  natural  secreting  structure  is  seen,  but  it  is  dotted  o 
with  bright  glancing  points  :  these  are  the  changed  Malpighiaa 
bodies.    The  cones  appear  unnaturally  red  and  distinct 

This  description  answers  only  to  extreme  degreeR :  in  slightOTi 
cases  the  nature  of  the  change  can  only  be  clearly  made  out 
with  the  microscope.  When  a  thin  section  is  highly  magnified, 
the  waxy  material  is  seen  to  affect  mainly  (sometimes  exclu- 
sively) the  blood-vessels.  The  deposit  invades  primarily  the 
muscular  coat  of  the  arteries,  which  it  renders  abnormally  thi< 
and  transparent,  thereby  diminishing  the  lumen  of  Uie  vesseL 
The  Malpighion  corpuscles  are  the  parts  earliest  attacked. 
They  appear  asshininp;  particles  with  thickened  capsules ;  their 
vascular  tofts  arc  infiltrated  with  the  waxy  material.  In 
advanced  cases,  the  vasa  afferentia,  with  the  arteries  and  capil- 
lary  network  of  the  cortex,  and  even  the  vessels  of  the  pyramids, 
arc  similarly  changed. 

The  epithelial  cells  of  the  uriniferons  tubes  are  commonly 
withered,  often  infiltrated  with  fatty  molecules  ;  but  they  are 
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never  themselves,  according  to  Wagner,  the  seat  of  waxy 
change.*  Hpline  waxy  casts  erist  in  some  of  the  tnbules. 
The  stroma  of  the  ghuid  is  much  increased  in  quantity,  but 
is  not  lardoceous  in  character. 

Such  a  kidney  gives  the  peculiar  reaction  of  the  so-called 
amyloid  substance  of  Virchow — it  assumes  a  3cep  red  with 
water}'  solution  of  iodine  ;  and  this  tint  is  changed  to  violet  on 

Ke  addition  of  sulphuric  acid. 
The  liver  and  spleen  are  usuolly  greatly  enlai^ed,  and  in  a 
rdaooons  state,  when  the  kidneys  arc  so  ntfected.  Of  77  cases 
llected  by  Rosenstein,  tlie  three  organs  together  were  affected 
UM.  48  ;  the  spleen  and  kidneys  in  20  ;  the  Liver  and  kidneys  in 
I ;  and  the  kidneys  alone  in  5  cases. 

The  chemical  nature  of  the  waxy  material  has  only  recently 
been  investigated.  Virchow  concluded  from  the  violet  colour 
produced  by  iodine  and  sd])huric  acid  that  it  belonged  to  the 
same  group  as  starch  and  cellulose,  which  likewise  yield  a 
violet  tint  with  the  same  re-agcnts.  But  the  ultimate  analyses 
of  C.  Schmidt  and  Kekul^  show  that  it  cont-ains  nitrogen — 
and  indeed  as  much  as  1 5  per  cent.,  or  almost  exactly  the  same 
proportion  as  the  protein  compounds.  Neither  of  the  cliemists 
named  could  produce  a  particle  of  sugar  from  it  by  boiling  with 
dilute  sulphuric  acid.  It  further  resembled  albuminous  com- 
|X)unds,  in  yielding  a  violet  colour  with  the  cupro-potassic  solu- 
tion, in  dissolving  completely  in  dilute  caustic  potash,  and  in 
being  precipitated  from  tliis  solution  in  white  flocks  by  acids.f 
The  proix)rtion  per  cent,  of  carbon,  hydrogen,  and  nitrogen, 
found  by  Kekule,  in  purified  waxy  matter,  from  an  exquisite 
specimen  of  lardaceous  spleen,  was  : — C  53-58  ;  H  7*00  ;  N 
Ib'i — which  corresponds  closely  with  the  per^;entage  of  the 
same  elementa  in  albumen.  The  corrcsjjondenco  is  so  close 
that  it  does  not  even  permit  the  supjwsition,  that,  like  Ohitin, 
lardaceoos  matter  may  consist  of  a  combination  of  a  hydro- 
carbon with  an  albuminoid  sabstancc.   To  call  it  **  amyloid  **  is 

*  Dr.  G.  Rievnrt  nlntes  tliat-,  occAsionallj,  epttbnrtAl  colli  ftrc  foiini]  do  itie 
«uu  in  the  uriDAry  deposit,  wbicb  eihibit  ihe  peculiar  rcftctiou  of  lordAOtrOiu 
romler. 

t  FrittJreich  sayn  that  the  ''amyloid  reaction"  (with  iodine  and  inlphuno 
i«l|  wnji  obuined  hy  bini  lu  perleuliuD,  vith  (Ucdlurlzed  fibriue  from  uu  uld 
itooele. 
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simply  n  misnomer,  and  an  onfortunate  one,  because  it  leadji 
to  confused  notions  as  to  the  existence  of  eome  collection  be- 
tween waxy  degeneration,  and  the  (genuine)  amyloid  aubst 
touud  in  the  liver. 

St^nopsiit  vf  syf7iphm8  and  cwidUions  of  origin.  Lardaceous 
degeneration  tf'  the  kidneys  always  comes  on  ingidiously,  and 
in  cachectic  persons,  debilitated  by  some  pre-existing  wasting 
disease.  In  100  instjmces  collected  by  Rosenstein  it  co-«xistcc\ 
witli  the  following  dis*)rders  : — 

FnliDonary  tubercle 44 

(combinct],  in  10  casefl,  with  caries  of  bone, 
and  in  one  ca.se  with  syptiiUs). 

Caries 29 

Syphilis 15 

Ezujihysenm 3 

C«ncer 3 

Psoas  ubscess 2 

Pyelitis  and  hydronephrosij*        ....  2 

Abscessi  of  livor 1 

Cbrouic  alcoholism      ......  I 

The  aspect  of  patients  with  waxy  kidneys  is  pale  and  cachectic^ 
and  the  course  uE*  the  disease  is  essentially  elii'onic.  Dropsy  is 
present  in  the  majority  of  the  cases  (in  61  out  of  72  collected 
by  Rosenstein) ;  in  some  it  is  abundant  and  geneml,  in 
Others  slight  and  partial,  Ursemio  symptoms  are  strikingly 
infrequent. 

The  urine,  in  the  early  stage,  fs  abundant  and  only  sliglitlj 
albuminous,  but  toward  the  close,  it  becomes  highly  albuminous, 
scanty,  and  of  high  density.  lu  a  case  under  my  observation^ 
the  quantity  of  albumen  was  remarkable  for  its  variability 
from  day  to  day,*  The  urine  is  commonly  pale,  and  allowis 
only  a  very  scanty  deposit  to  subside.  This  consiata  of  atrophied 
renal  cells,  which  are  sometimes  fatty.  Cells  resembling  those 
of  pus  are  occasionally  found,  either  separate  or  aggregated 
round  a  cast.  The  tube-casts  are  usually  waxy  and  hyaline  ; 
they  do  not,  according  to  Dr.  G.  Stewart,  yield  a  violet  colour 
with  iodine  and  sulphuric  acid.  Epithelial  casts  ai'e  not  unknown 
in  these  cases.    Munch  detected  "corpora  umylacea"  in  ihe 

*  A  cue  ts  refrorted  bj  Pleischl  and  Klob^  In  which  the  nrioe  wu  thnogh- 
ntit  free  frum  albDnien— cited  by  Roeentteio. 
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urine  of  a  man  with  lanlaceous  kidney  ;  thcj  were  conBtantly 
prcsout,  and  woro  csolourcd  violet  by  iodine  and  Bulphnric 
acid.* 

The  diaj]pfioaia  of  waxy  kidney  rests  chiefly  on  the  no-existence 
of  enlarged  (lardareous)  liver  and  spleen,  and  on  the  presence 
of  one  of  tiie  waiting  diseases,  of  which  waxy  kidney  is  kno^vn 
to  be  a  frequent  complication,  namely,  phthisis,  caries,  long- 
continued  suppuration,  and  constitutional  syphilis.  The  cha- 
racters of  the  casts  are  not  diagnostic,  although  they  may  be 
suggestive.  Dr.  Stewart  lays  considerable  stress  on  the  abun- 
dance of  the  urine  in  the  early  period,  and  on  a  leukemic 
Ktat£  of  the  blood.  Bosen&tein  denies  that  the  urine  is  invari- 
ably abundant  in  the  early  stage. 

GENERAL  OOimSE  ANB  671CFT0HS. 

Chronic  Bright*s  disease,  in  the  great  majority  of  instances, 
begins  slowly,  imperceptibly.  It  is  rarely  detected  until  it  has 
already  existed  sttme  montlis— it  maybe,  years.  Tl»e  attention 
of  the  patient  is  at  length  awakened  by  the  gradual  failure  of 
his  strength,  the  increasing  pallor  or  sallowness  of  his  com- 
plexion, and  liis  disinclination  to  exertion ;  perhaps  his  sus- 
picions are  aroused  by  a  little  pufiiness  under  the  eyes,  a  slight 
swelling  of  the  ankles  at  night,  unusually  frequent  calls  to  void 
tu-ine,  or  shortness  of  breath. 

In  other  cases,  these  premonitions  are  altogether  wanting, 
or  perhaps  they  pass  unheeded.  The  fatal  disorganisation  in 
the  kidneys  prticeeds  silently,  amid  apparent  health,  and  thcn> 
suddenly,  declares  itself  by  a  fit  of  convnlsions,  rapid  coma, 
amaurosis,  pulmonary  ccdema,  or  a  violent  inflammation. 

Or,  again,  the  disease  creeps  on  stealthil}'  in  the  wake  of 
some  pre-existing  chronic  disorder — phthisis,  caries,  necrosis, 
joint-discase,  constitutional  syphilis,  clironic  alcoholism,  or 
exhauBting  suppuration. 

Or,  it  may  be  a  continuation  or  sequela  of  acute  Brlght's 
disease. 

Lastly,  the  disease  may  lie  concealed  for  an  undetermined 
[ieriod,  and  then  reveal  itself  after  exposure  to  cold  or  a  fit  of 

*  Cited  b;  Parkea.     Compontiim  </  tkt  CrihOy  p.  391. 
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intoxication,  in  the  guise  of  an  acute  attack — with  rapid  gtm 
anasarca  iiud  scanty  Bougiiineous  urine. 

Tlie  prineipui  ByraptomB  of  the  disease  are : — albuminous 
urine  ;  dL'i)osits  of  tube-casts  and  rcnnl  epithelium  ;  drj-nesa  of 
U>e  skin  ;  frequent  micturition,  especially  at  night ;  dropsical 
effusions  into  thu  subcutaneous  cellular  tissue,  serous  cavities,  or 
pulmonary  substance  ;  derangements  of  digeetion  ;  progressive 
hydiieinia  ;  uraiinic  phenomena  (headache,  amblyopia,  convnl- 
sions,  coma,  vomiting  and  diarrhcea) ;  hypertrophy  of  the  left 
ventricle  ;  secondary  intlammation  of  the  pareuchymatocs 
organs  and  serous  membranes. 

Few  cases  present  the  whole  of  these  symptoms  ;  and  many 
prefcnt  only  two  or  three  of  them.  The  nlteratinns  in  tlje 
composition  of  the  urine  arc  the  most  invariable ;  they  are  also 
the  earliest  and  most  distinctive  symptoms  ;  next  follow,  in  the 
order  of  constancy,  the  deterioration  of  the  blood,  the  dropsical 
symptoms,  and  lastly  the  uraimic  and  inflammatory  incidtnti. 

The  disease  usually  pursues  an  interrupted  course.  It  is 
subject  to  exacerbations  from  time  to  time,  with  intervals  of 
quiescence.  The  exacerbations  are  generally  occasioned  by  ex- 
posure to  cold,  or  some  imjimdenoe  in  diet  or  regimon  :  some- 
times no  cause  can  be  assigned  for  their  occurrence.  They  are 
marked  by  pyrexia ;  and  resemble,  often  closely,  an  attack  of  acute 
Bright*8  disease.  The  intervals  of  quiescence  may  be  longer 
or  shorter,  some  weeks  or  months,  or  a  few  years  ;  the  remission 
of  the  symptoms  is  commonly  only  partial — the  main  features 
of  the  disease  pcrsi&tiug,  though  in  diminished  prominence^ 
Sometimes,  however,  the  rEitniKnion  is  almost  complete,  and 
there  remains  little  except  the  albuminous  state  of  the  urine  to 
attest  the  existence  of  renal  mischief.  Nay,  even  this  may,  in 
very  exceptional  cases,  be  absent,  and  the  natare  of  the  caao  be 
first  revealed  at  the  autopsy. 

After  each  exacerbation,  it  is  commonly  pretty  evident,  that 
the  disease  has  taken  a  step  in  advance,  and  assumed  a  fuller  de- 
velopment ;  and  that,  probably,  an  additional  portion  of  the  kid- 
ney, hitlierto  spared  or  only  slightly  affected,  has  been  disabled. 

But  whether  it  thus  proceed  yw  aaUian  or  more  ctiutiuuonsly, 
the  kidneys  are  at  length  so  deeply  injured,  and  their  dcpura- 
tive  functions  bo  far  abrogated,  that  life  fulls  a  forfeit 
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The  imraodmte  cause  of  diasolation  is  varions.  Sometimes 
the  suHcrer  passes  peaceably  away  exhauBtcd  by  ansomia,  bur- 
denscune  anasarca,  and  defective  digestion  of  fowl.  Slore  fire- 
queiitly  the  final  ricene  is  lumuituouB.  Two  of  the  cases  to 
be  hcroaflcr  related  terminated,  amid  a  pyi-exinl  exacerbation, 
jrith  formation  of  clots  in  the  heart.    About  one-third  of  the 

bjects  of  chronic  Bright's  disease  perish  by  ursemic  poisoning, 
either  in  the  form  of  coma  and  convulsions  or  irrefiressible 
vomiting  and  diatrhcea,  A  considerable  number  die  from  the 
dangerous  situation,  or  intensity,  of  the  dropsical  effusion — 
as  when  the  longs  or  glottis  are  invaded  ;  or  death  comes 
from  hydrothorax,  or  from  gangrenous  erysipelas  set  up  in  the 
tenac  hydropic  integuments  of  the  thighs,  logs,  or  genitals. 
About  one-fifth  die  by  secondary  pneumonia,  pericarditis,  or 
doable  pleurisy.  The  remainder  are  cnt  off  by  less  closely 
connected  complications — apoplexy,  cirrhosis, phthisis,  intestinal 

ccrations,  etc. 

From  the  difficulty  of  assigning  the  exact  date  of  invasion, 

e  durah'on  of  tlie  disease  can  only  be  approximately  ascer- 
tained. Enough  is,  however,  know*n,  to  show  tliat  it  varies 
within  very  wide  limits,  Tlie  usual  period  is  from  two  to  three 
years  ;  but  coses  may  end  iu  six  months,  or  be  protracted  for 
four  and  five  years.  Exceptional  instances  have  been  recorded, 
in  which  patients  have  survived  10  years  (Johnson  and  Kusft- 
maul),  and  even  15  (Bright)  and  23  years  (Oppolzer), 

The  following  abstracts  of  cases  will  serve  to  exhibit  the 
broad  features  of  the  disease,  in  its  moi*e  familiar  aspects ;  and 
pi'cpare  the  way  to  a  more  detailed  consideration  of  the  symp- 
toms and  complications : — 


IajBK  l.—ChnyHtf.  BriffhV»  diMOBA,  laietU  ttM  ymra,  vntfutut  drapay-^faity 
cnsU  aiul  cells  in  the  urine.     Dtath  by  urwmie  convuUioiis. 

Mr.  v..  a  sniicitor  of  temperato  habits,  ml.  50.     Two  and  a  half  years 

Mr.  V.  autrereil  from  sciatica,  for  which  he  was  under  medical  treat- 

*nt.     At  that  timo  a  little  albumen  wns  discorered  in  the  urine,  but 

ight  imporUuico  was  attachud  thereto.     Mr.  V.  speetlily  recoverwl  from 

Ilia  ioiatica,  and  continued  in  gnod  health,  attonding  to  his  bu^sinoae,  until 

^ur  moiitlia  ngo,   when   In-  brmtno  subject  to  shortness  of  breath  and 

itarrhal  Bymjitums.     TUme  wore  not  seven;  emmgh  to  prevent  the  patient 

im  pursuing  his  occu[iation,  until  the  bv^nning  of  April,  1664,  when  I 

vi  lTt]uejted  to  M«  tho  case  with  Mr.  MoUor.    Tlie  sjinptom<!  cumplaiued 
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of,  were,  shortness  of  breath  on  exertion,  and  failnre  of  stiYingtli  ;  there 
wa»  uot  a.  purticlo  of  oedema  (nor  hail  there  ever  been  iiny)  Uf>r  ascites.  Tlie 
liver  and  spleen  were  uot  enlarged  ;  there  were  no  cuniiac  mannnra  ;  hut 
there  existed  Blight  prtccurdinl  bulging,  and  the  heurt's  apex  bent  >•<  'i'*" 
verticfti  line  of  the  nipple.  The  slivrtnesiTof  hrcuth  ovideutly  depei. 
pulmouar)' uedema.  The  countenance  wna  jmlc  and  sallow,  and  Ih-. 
Spare,  but  not  conspicuously  emaciated.  The  urine  wm  copious  (three 
pints),  of  low  density  (1012).  and  highly  album  incus  U) ;  it  dcposite<]  a  not 
tnooosiderable  tlourlikc  sediment,  compoited  of  castx  and  renal  cpith^lia, 
lOADj  of  which  showed  abundant  signs  of  latty  charges  iseo  Fig.  41): — 


Ftp.  41.  CiuU  and  mittl  eella  from  the  urine  of  Mr.  V .    tt  a.  ^nuaalor  opoqu* 

caato ;  L  b.  byolinti  cuaU  ;  c  ti.  imtty  ma/mwi. 

Tlie  casts  wcro  mostly  medium-sized  :  some  were  grauular  and  opaque, 
at  (a) ;  othera,  in  about  equal  numbers,  were  nearly  hyidino,  with  only  very 
faint  markings,  as  at  (h).  Withered  cpithelia  studded  some  of  the  c^ttf^ 
or  lay  scattt^red  free  about  the  field.  Butryoidal  fat-masses  lay  embe4dod 
ij»  some  of  the  casts  ;  other  casts  wore  dotted  over  irregulnrly  with  oily 
particles.  Some  of  the  renal  cells  were  similaily  dotted  in  their  interiors, 
while  others  were  entirely  changed  into  round  agglomerations  of  fat  mole- 
cules (granular  corpuscles)  (c,  d).  A  few  sparse  blood-disks  wers  scattered 
about 

The  previous  history  was  singularly  barren  of  etiological  indications. 
The  patient's  mode  of  life  had  been  strictly  temperate  ;  and  there  w;u  no 
ovidence  uf  repeated  exposure  to  cold,  nor  of  gout.  Fatlior  and  mother 
died  at  the  age  of  forty-fire — the  latter  of  consumption.  He  himself  had 
eojoyed  remarkably  good  health,  until  the  invasion  of  his  present  complaint . 
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The  trettment  adopted  was: — dry  cupping  the  chest,  warm  hath  evfry 
ud  d«y,   flmmel  olothlag,  cod-liver  oil  aud  iron.     The  dry  cupping 

rooTed  the  dyspuota  at  once,  aud  aome  genonU  uueuduieut  took  place  in 

0  course  of  the  eusning  month. 

This  gentleman  continue*!  under  obscrvfttion  until  his  death,  which  took 
e  in  Llirue  months.  He  improved  fur  a  while,  and  was  able  to  go  to 
Soothport  fur  a  fortnight,  where  he  dorivod  considerable  benefit.  Ilo  con- 
sidcreil  himself  so  well  on  his  return,  that  he  believed  a  week  or  two  would 
complete  h'lH  recovery.  He  resumed  his  usual  occupation,  aud,  for  a  week  or 
two,  ucnt  daily  to  liiit  oflice.  Uut  ttiis  truce  was  wholly  deceptive ;  the  con* 
ditiou  of  the  urine  never  improved.  It  bec&me  progressively  acantier  in 
(|uautity— first  it  fell  to  40  ounces,  aud  then  to  30  ounces,  while  the  specific 
gravity  continued  to  range  from  1009  to  1011  ;  and  the  deposit  of  casts  be-_^ 
came  more  and  more  opa(|ue-granular,  aud  less  and  less  fatty.  Kmacoa- 
tiou  also  progressed,  ojid  tlie  shortness  of  breath  relumed,  and  could  uo 
longer  be  kept  under  by  dry  cupping.  A  jwrsistcnt  feveriahness  b^an  to 
prevail :  the  nights  were  restless  ;  but  during  the  day  the  patient  was  dull, 
almost  drowsy,  and  indifferent.  Nut  a  trace  of  tedema  appeared  throughout 
the  complaint.  The  hypertrophy  of  the  heart  bocoiue  progressively  more 
conspicuous. 

In  the  last  fortnight  of  life,  the  urine  became  Tory  scajity  (still  of  low 
deuait)'),  and  was  totally  suppressed  fur  twenty-fonr  hours  before  death  ; 
vomiting  recurred  frequently,  with  utter  loathing  of  food,  and  especially 
of  animal  flesh.  The  sight  failed,  aud  two  days  before  death  be  became 
completely  blind  fur  more  than  half  an  hour.  The  restlessness  increased, 
accompanied  with  wandering  delirium,  the  tongue  became  dry,  tlie  iudlf- 
f«rence  merged  into  drowsiness,  and,  after  a  fit  of  convulsions,  he  died. 

The  generiU  course  aud  symptoms  clearly  indicated  a  granular  contracting 
ey:  but  the  friends  would  not  permit  a  pott  morUtn  exumiuation. 
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Case  II. — Chronic   Brigh^s   disean  from   inUmperata    habU» — sudden 
aiuuareat^/teraiffeiting.  DttUh from  perieardiiis.  QtamUar  contracted 


k 


kidn^a. 


W.   M.,   a  carter,   »t.   40,  of  intemperate  habita,  was  admitted  into 

the  Royal  luHrmnr^',  March  1,  1858,  with  general  anasarca  and  ascites. 
He  had  followed  his  employment,  ami  considered  himself  in  gooii  health, 
until  three  montlis  back,  when  he  got  a  severe  wetting,  and  allowed  Ida 
clothes  to  dry  on  him.  Soon  after  followed  lumbar  pains  and  general 
swelling  of  the  body.  On  admission  there  was  cedoma  of  the  face,  trunk, 
!  Aud  extremities,  and  considerable  ascites.  The  skin  was  dry  ;  the  uriue,  of 
low  specific  gravity,  contained  tube-costs,  but  no  blood.  After  he  bad 
been  iu  tlie  house  a  fortnight,  the  urine  became  scanty,  and  intense  peri* 
caixiitis  set  in,  which  proved  fatal  on  the  fifth  day.  He  died  comatose 
with  suppression  of  urine.  At  the  autopsy  the  kidneys  were  found 
granular  and  greatly  atrophied  ;  scarcely  any  cortical  substance  reoiaiuod. 
Abaodance  of  fibrinous  exudation  existed  in  the  i>ericardium  ;  left  ventricle 

Kimeosely   hypertrophied — the   walls  fully  one  inch  thick ;  the  toIvos 
rn*  healthy. 
Tlie  aUte  vf  the  organs  after  death,  Indicated  that  the  disease  hod  beea 
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really  in  cxistcnco  for  a  much  lonfrer  period  than  the  few  months  dnriig 
which  Bymptonis  hud  been  noted  by  the  patient. 

Case  III. — Chronic  IJrighta  disease  from  Ttpcated  pregnancia — newmt 
urccmie  cuiivulsiona.     Oranular  eorUraeUd  Icidneys. 

Mrs.  X.,  tot.  30,  liecnmo  pregnant  of  her  sixth  child  in  tha  antmnnrf 
1862.  About  tlic  third  month,  unnsual  frequency  of  micturition  at  ni^t 
was  obserredf  and  soon  after  slight  oedema  of  the  face  and  legs.  The 
urino  was  fimiid  to  eonhiin  albumen.  Tlie  fcetus  was  expelled  withoot 
accident  at  the  fifth  month,  and  a  few  days  after  all  the  ledema  disap- 
peared ;  but  the  urine  still  continued  albuminous.  I  first  saw  hrr  ahotf 
two  months  after  the  niiwarriago.  Thero  was  no  oedema  of  any  put 
The  urine  was  of  low  density,  and  moderately  albuminous.  The  deposit 
contained  a  few  tran«parent  tube-casts,  some  of  which  showed  dight 
evidences  of  fatty  cliango  ;  others  were  opaque,  and  studded  with  withered 
epithalia  (see  Fig.  42)  :— 


Fio.  42.  Tniiifiixiront  ."Wid  oj'-ique  ctRtn  from  tbc  «rino  of  Mr^  X . 

The  patient  continued  under  o1)serTation  for  above  a  year,  and  died,  at 
length,  uomato.se,  after  repeated  attacks  of  convulsions.  Each  catnmenial 
period  was  marked  by  great  nervous  excitement  ;  and  on  several  occasions 
convulsions  took  place  at  these  periods,  aceomi)anied  witli  temporary 
amaurosis.  Severe  headache  was  a  very  constant  symptom,  CHpeciallT  on 
the  days  prercding  the  catamtuial  ixjriods.  After  death  the  kirlnoys  woie 
found  granular  and  atrophied,  and  the  left  ventricle  much  eular|;ed. 
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Cask  IV. — Chronic  BrighCa  diaeoH  frwa  intetnperanei  and  expawft  to 
cold — general  dropatf^  eompticaUd  vrith  old  ckronie  perilottitia.  Death 
from  fjfneope,  Smoot/i  tchite  kidttey^  beginniag  to  contract,  Myr\ads 
o/mintUe  uric  acid  calculi  in  CAd  ii\fundibala. 

J.  R.,  set.  48,  a  French  poHslier,  from  Oldhani,  was  admitted  into  tho 
Boynl  Infirni.irj-,  April  4tli,  1S84. 

There  wan  great  ascites,  tense  cedema  of  the  lower  extremities,  with  aa 
er>'5ipeUtoa8  state  of  the  integamenta  of  the  upper  and  inner  parte  of  the 
tliigh  and  scrotum  ;  awloma  aUo  of  arms  and  back  of  hands.  The  heart  wm 
displaced  upwards,  and  much  enlarged  ;  there  were  no  cardiac  mnrmiirs. 
There  was  great  emaciation,  coogh,  purulent  expectoration,  and  oi-thopntea. 

The  urine  was  scanty,  d&rk-coloured  from  blood,  highly  albuininouB  ;  it 
let  fall  an  abundant  chocolale-coloarvd  dejHMLt,  composed  of  '*  blood-castSi** 
"granular  cutn,"  and  "epithelial  casts,"  with  abundance  of  free  renal 
epithelium  and  free  blood-disks.  Mixed  with  these  were  a  largo  uumlwr  of 
irregularly'tmlcd  and  spiudie-slmped  colls,  evidently  from  the  pelvis  of  th« 
kidney  (see  Fig.  13.) 

7^ 


'lO  43.  ^lucd-cuU,  mnular  roHt*.  blouddiiks,  Uilod  and  trroffular  ealls  froin 
the  pel  vi«  of  tlic  kidney— frotii  tiio  utiue  of  J.  ft 


*rhe  patient  stated  that  ho  hod  been  ailing  twenty  weeks  :  the  S3mipt«iiu 
hoil  come  on  gradually.  The  swelling  had  first  appeared  in  the  boUy,  and 
thi»  enlargement  of  the  abdomen  was  still  out  of  proportion  to  the  general 
dropsy.  Hit>  habits  had  been  for  years  Intemperate,  and  he  was  often  ex- 
posed to  diilU,  in  suddenly  ]mssiug  from  his  worm  workshop  to  the  cold 
•jpen  air.  He  had,  however,  been  a  healthy  man,  and  had  nerer  lost  a 
day's  work  until  his  probout  illucu^ 
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lie  went  on,  with  little  cliangv  in  the  geneml  syniptoms  ui't 
twenty-five  dnrs,  when  he  became  fi-i-eriiih  Mid  deltriuus    iippUTOl 
colli,  tJiken  by  imprudently  eipoaiiig  hiiusolf  after  «  v&rm  bath.     Ut 
denly  frll  Ui  k  dead  on  April  2rth,  as  the  mirs«  was  shifting  Ulm  for 
purjMWv  of  nuking  liis  bed. 

Autaj^ll,  21  hours  after  death.  There  was  a  good  deal  of  anaaarta  of  1 
lowor  Umba,  furo-nrnin,  and  hands.  An  enormous  qiiantitr  of 
Mcapetl  from  the  peritoneal  cavit)-.  The  peritonvAl  membn^Dc,  ia 
antirn  I'xtrnt,  wo«  thirkened,  or  rather,  it  wnn  invftst«d  with  a  lav*-!  of 
■dhen?nt  frapip  falso-membrane  of  a  pearly  translucency.  like  llif  liyiUai 
mantbrnne  of  a  hydatid  sac.  The  intcati&es  were  anak  on  the  sT 
W«*  no  rrceiil  IHrrilunitia.  The  lirer  was  covered  over  with  a  r 
of  hyaline  fnlie-inemhmne,  which  evidently  embraced  it  it^htiv.  j:ji  t^i 
CMOMd  it  to  shrink  much  below  itii  untural  bulk.  On  section  it  did  liot  \ii*- 
play  a  cirrhotic  stmrtiire.  The  spleen  was  rather  laigu  ;  its  capsule 
ando])n<^ue.  The  kidneys  weighed  together  eleven  ouncrp.  They  wirei 
and  their  cap;»u]e  smooth,  but  opaque  und  thickened.  The  ca|t5u1e  pedlA' 
off  with  only  moderate  eaae,  and  tore  the  lubjacent  ti&jiue  a  little.  Tb* 
aarface  of  the  gland  was  yellowiah  white  picked  with  dead  while,  liki 
ivory.  On  uoction,  the  same  appearaiice  waa  seen  to  prevail  tl>rougbc«S 
thu  cortical  part  The  corU'x  was,  if  anything,  below  its  nonn  ■'  •-  >-  - 
tion.  The  pyramids  were  of  a  fatut  red  colour,  not  U]inntural-l<K'l 
iufundibula  were  somewhat  dilated,  and  contaiued  (in  IvotJi  *..tu 
myriads  of  very  roinato  yellow,  urio  acid  calculi.  These  varied  in 
from  a  pin'sheud  to  an  almost  microsoopic  otycct ;  they  were  lumpy  uj 
Irregular  in  shnpe.  The  papiilis  were  flattened,  some  of  them  ala»^ 
obliterated.  The  kiilnoye  were  evidently  of  the  *' smooth  white '  -'-■  r-t 
beginning  to  [Misa  into  a  state  of  contraction.     The  heart  w 

ounces  ;  the  left  ventricle  was  onornioosly  hypMtrophied  ;  ita  w^ 

eighths  of  (in  inch  thick.     The  right  ventricle  was  also  hypcrtrophie 
ami   the   tricuspid  orifice    aoraewhat   patulous^       All    the     valves 
Tterfpcily  heiilthy.     The  lungs  were  strongly  compressed,  abd  partially 
\t^  luid  li^dhery  from  pleuritic  eflusion. 


ihic^ 
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Vrine,    Tho  urine  is  albtiminous  to  most  varied  degrees, 
Vft»)*  become  absolutely  solid  on  boiling,  or  it  may  contain  o 
S\»  minuUist  traces  of  albumen,  even  in  confirmed  and  fatally 
Vyjmling  cases. 

.       hito  freedom  from  ftUiumen,  eveu  for  short  intervals,  is  very  ntv 

.  'HVincc-d,  that  a  coh.>tderiible  number  of  the  cases  so  reported,  ai 

.5  of  imfierlect  testing.     Whin  the  iinantity  uf  albumen  is  cxtn'melj 

u.i>   iriiumgement  \a  re<|uircd  to  detet't  it.      Heat  is  insufficient 

li..uld  lie  nUowed  to  trickle  slowly  to  the  l»ottom  of  iho  tcat-l 

inn  mi»»/M  allowed  to  eln|«ti  in  oni*T  to  develop  the  hnry  ron«| 

■   1  of  the  iicid.     Hut  it  must  lie  admitted  tJmt  chronic  d<>>pi- 

iKp  kidneys,  not  distiaguiahable  from  some  furms  of  Bright*« 
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diMtM,  do  oxlst  under  certain  circumstances,  withont  albuminurlA.  Tbe 
fbllowEng  example  of  scarlutinal  dropsy,  running  a  chronic  course  utd 
ending  fatAlly,  without  Albuminuria,  occurrwl  iu  my  practice  :  — 

J.  K.,  o-t.  S,  was  adnitttod  into  the  Royul  Infirmary,  April,  18C4t 
afflictt'd  with  gt-ncral  anasarca.  She  had  had  Bcarlet  fever  four  months 
before,  and  during  conraleseence  therefrom  (in  the  third  weck)»  was  Bnd- 
deiily  seized  with  general  swelling  of  the  body,  which  has  continued  since. 
When  admitted,  she  preaeuted  a  perfect  ty]>e  of  bcarlatlnal  dropsy — 
nniverftal  and  great  anasarca,  difficultly  pitting  on  pressure,  puffy  pasty 
face,  excessive  pallor  of  the  surface,  shortness  of  breatlu  On  examining 
the  urine  not  a  {tarticlc  of  albumen  could  be  detected,  nor  any  casts  or 
other  renal  derivatives  ;  it  wns  scanty  and  high-coloured.  The  skin  was 
Tery  dry,  and  a  constant  degree  of  feverishneea  existed. 

She  remained  under  observation  until  her  death,  four  weeks  after  admis- 
lion.  The  cedcma  remained  stationary  ;  the  urine  was  repeatedly  exa- 
minedf  but  never  found  to  contain  albnmen.  The  feveriahncss  became 
more  intense,  the  tfinj^ifi  beojimo  dry,  and  the  breath  very  short  ;  toward 
iha  close  tlmre  was  diarrhoea,  which  helped  to  carry  her  off. 

AiUopty,  24  hours  after  death.  Several  deep  and  old  tuberculous  ulcers 
wore  found  in  the  miall  intejilinea.  A  few  nodules  of  tubercle,  as  big  as 
peas,  were  grouped  under  the  p<*ritonoum,  around  the  bases  of  theae  ulcers. 
The  mesflnteric  glands  were  enlarged  and  tuberculous.  There  was  no 
general  tnberi'ulosis  of  the  peritoneum.  The  lun^s  contained  a  few  old 
toberclus  (of  no  great  size)  at  tlie  apices.  The  tuberculous  mosstia  wore 
throughout  old  and  inactive. 

Tktth  pleura-  contained  a  largo  quantity  of  fluid,  and  the  lungs  were  much 
compreHsed  tliereby. 

The  Hvitr  was  exceaaively  bloodlesa.     The  hfari  was  natural. 

The  kifintfj/g  were  good  examples  of  the  "smooth,  white'*  Bright'a 
kidney.  Tlu-y  were  *Jightly  enlarged,  and  weighed  together  7  ounces. 
The  organs  were  Uinp,  their  Rurfoi^  pale  and  buiouth  ;  the  capsule  peeled 
off  readily.  The  most  curious  thing  uhout  them  was,  tlie  existence  of  cer- 
tain sharply'Ontlined  flat  depressions,  which  differed  from  the  remainder 
of  the  su[M'rftcios.  The  surface  generally  was  of  a  characteristic  fawn- 
colour,  pickwl  with  dead  white  ;  but  at  these  depressed  spots  the  colour 
was  slate-grey,  and  conlrastftd  markedly,  by  its  blank,  grey  aspect,  with 
the  spott^  appearance  of  the  remainder.  It  was  evident  that  atrophic 
changes  were  beginning  to  take  place  at  these  spota  On  section,  the 
kidneys  presecited  the  usual  appearance  of  the  "  smooth,  white  "  kidney. 

Then)  was  no  information  as  to  the  state  of  the  urine  when  the  anasarca 
broke  out ;  but  for  a  month  preceding  death  it  was  free  &om  albumen, 
though  the  general  s>'ntptom<i,  and  the  Btat«  of  the  kidneys  aft«r  death,  bore 
•vidence  of  the  cxistonco  of  Bright's  disease.* 

The  amount  of  albumen  lost  in  twenty-four  hoars  rarics 
coraraonly  from  45  to  300  grains  ;  Dr.  Parkcs  observed  in  one 
instance  as  much  as  545  grains.    The  qnnntity  is  larger  during 

*  Hamilton,  out  of  sixty  eaaes  of  scarlatinal  dropsy  observed  by  Mm  in 
Edinburgh,  eucoantercd  Iwoi  in  which  thare  wms  ao  alhooiinnria. 
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digestion  than  during  Casting  ;  it  may  be  twice  as  great.  It 
rises  and  falls  irregularly  in  the  conree  of  the  difieaae — pome- 
times  diminishing  to  a  truce,  and  auuu  iucreusing  to  an  intense 
impregnation. 

The  urine  is  fjonemlly  pnle,  and  not  quite  clear.  It  dcix>8itR, 
on  standing,  an  amorplious  whitish  Bcdimcnt  of  renal  opithc- 
lioin  and  tube-casts.  It  sometimes  contains  blood — even  in 
quantity — though  generally  only  in  microscopic  proportion. 
When  there  is  intercuiTent  pyrexia,  or  the  case  is  complicated 
with  phthisis  or  regurgitant  heart  disease,  the  urine  may  be 
high-coloured,  and  turbid  from  lithates. 

The  quantity  of  urine  voided  j)er  day  varies  according  to  the 
type  of  the  disease,  and  the  presence  or  absouce  of  pyr^rxia, 
sweating,  vomiting  or  diarrhoea.  The  nrinc  is  throughout 
scanty  with  the  large  white  kidney ;  I  have  known  it  not  to 
exceed  3o  ounces  on  any  one  day  for  a  period  of  four  months, 
and  to  be  uuder  20  ounces  for  three  successive  weeks,  and 
under  12  ounces  for  several  consecuiive  days.  It  may  even 
sink  to  one  or  two  ounces.  With  the  granular  contracting 
kidney,  the  urine  is  abundant  (tliree  or  four  pints  a-day)  in  the 
middle  f>eriodfl  of  the  disease  ;  but  it  gradually  grows  scantier 
toward  the  termination  ;  in  exceptional  instances,  the  diurecifl 
is  profnsc,  and  the  urine  may  occasionally  amount  to  five  and 
even  nine  pints  a  day.*  These  larger  quantities  have  been 
generally  obsenred  after  an  attack  of  uraemic  convulsions,  or 
coincideutly  with  sudden  subsidence  of  dropsy. 

The  specific  gravity  is  low  when  the  nrine  is  copious  (1006 
to  1015) ;  but  when  it  is  scanty,  the  sp.  gr.  may  rise  to  1030  or 
even  1040. 

The  reaction  of  the  urine  is  nearly  always  acid  ;  and,  not 
unfrequently,  it  deposits  uric  acid  and  oxalate  of  lime.  Occa- 
sionally  I  have  noted  it  alkaline  from  iLced  alkali,  and  twke 
amrooniacal  on  emission. 

The  renal  defivahres  fepitheliiun  and  tube-ca8tj<)  are  uiaHc- 
edly  scantier  in  the  chiouic,  than  in  the  acute  forms  of 
Bright'B  disease  ;  and  it  is  not  imcommon  for  them  to  In;  alto- 
gether absent  for  limited  periods.    They  are,  however,  sonw- 

*  Chrmti^-'ii,  pp.  \7i  Bod  166.  Ffeufer,  io  H?ti)«  auU  Pftiufcri  KciiBch,, 
Bil.  ] .,  !>.  SS. 
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timcB  discoverable  wlien  the  mine  has  ceaecd  (temporarily)  to 
be  albuminous.  The  appearances  of  the  dischargefl  o]tithelia 
and  cafiU  present  oonsiderablc  diversities,  which  supply  an 
important  insight  into  the  structural  changes  going  on  within 
the  kidney.  The  e[)ithelial  cells  may  be  »*imi>ly  withered  ; 
more  rarely  they  are  totally  disintegrated  into  an  amorphous 
granular  debris;  in  other  cases  they  contain  specks  of  oil,  or 
they  may  even  be  wholly  ctrnverted  into  an  agglomeration 
of  oily  imrticlcfi  so  as  to  ap^war  identical  with  the  so-called 
"granular  corpuscle,"  or  "inflammation  globule."  The  casts 
are  sometimes  similarly  sj>eckled  with  fat,  and  free  oily  dots 
are  scattered  over  the  field.  Such  a  conjunction  indicates  n 
fatal  disorganization  of  the  organp — either  large  fat  kidneys, 
or  contracted  granular  ones.  But  the  casts  moat  rommonUj 
seen  in  chronic  Bright's  disease  are  "small"  and  "large** 
hyaline  forms,  and  "  granular  **  opaque  ones.  Any  of  these 
may  have  a  few  wasted  epithelial  cells  strewed  over  them. 
Perfect  "epithelial"  casts  are  raix'  in  chronic  cases,  niul  bhiod 
casts  are  still  more  rare,  nnless  there  be  concomitant  tricuspid 
regorgitation. 

When  intercurrent  exacerbations  of  the  renal  process,  with 
pyrexia,  arise,  there  will  be  found  (whatever  may  have  l>een  the 
previous  character  of  the  casts)  medium-sized  and  large  solid- 
looking,  pale-straw,  albuminous  casts  resembling  molten  glass 
(see  Fig.  45). 

Casts  of  these  diverse  appearances  may  be  discharged  by  tlie 
same  individual,  even  during  the  same  day.  Conclusions  as  to 
the  probublc  state  of  the  kidney  can  only  be  drawTi  from  Ibe 
prtft^aiiing  character  of  the  deposit,  and  not  from  one  or  two 
individual  casts  or  cells.  Tlus  diveraity  in  the  character  of 
the  casts  arises  from  the  different  condition  of  the  several 
parts  of  the  gland.  In  some  portions  the  tubuli  may  be 
dennde^l  of  tlieir  epithelium,  and  the  exudation  thrown  into 
tliem  is  discharged  in  llie  form  of  largo  hyaliue  casts  ;  if 
the  denuded  i>orti(tns  have  undergone  subsequent  contraction 
U»e  casts  will  be  small  and  hyaliue.  Other  tubes,  clothed  or 
partially  clothed  with  epithelium,  shed  some  of  their  cells 
with  the  contained  exudation,  and  cause  the  api>eni'ance  in  flie 
urine  of  casts  munt  or  less  studded  with  epithelial  rcmnmil*i. 
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The  loiiffer  the  exudation  is  retained  within  the  tnhali, 
darker  and   more  graiinlar  will   it  appear,    when   dischi 
as    casta ;    and   vies    versd^    CAsta    B|)ecdily    discliargwl 
oonimouly  hyaliuc.     Sometimes  caste  are  darkened  by  the' 
coloLiriug  matter  of   tlie  blood ;    and  the   opaqne  grannlar 
onen    are    (Komctinies    nt    least)   composed    of   crushed   epi- 
thelial dt^bria  moulded  into  the  form  of  the  tnbuli.      ^J 
Diatjtwsh.) 

The  normal  solids   of  the  nriue  are   all    diminisLed 
chronic  Bright's  disease.     The  urea  is,  as  a  rule,  markedly! 
reducfil — the  daily  qiiantity  averaging  only  about  100  grains;' 
Frerichs  has   ol»served  it  aa  low  us  15  graiuh.*       There  is 
no  correspondence,  direct  or  ioverBe,  between  the  excretion 
of  urea  and  the  discharge  of  albumen.     With  intorcnrrenl 
pyrexia  the  excretion  of  urea  rifies.  , 

The  changes  in  the  bhotl  arc  the  complement  of  those  in  thQ 
urine.  The  blood  becomes  more  waten'  and  j>oorer  in  albumen 
and  red  corpuscles.  On  the  other  hand  uroa,  uric  acid,  the 
extractive  matters  aud  the  pale  corpuscles  accuuiuktc  in  it. 
This  altemtion  in  the  composition  of  tlie  blood  is  deeply 
conceme<l  in  the  production  of  the  more  prominent  featurt^ 
of  the  disease — tlie  aniemia,  dropsical  effusions,  uroemic  phesno- 
mcna  and  secondary  inflanmiatious. 

Th'opsy  is  nuich  oftener  absent  in  tlie  rhronic  than  in  the 
acute  form.  It  is  much  more  constant  with  the  smooth  large, 
than  with  the  granular  contracted  kidney.  Of  the  latter  class 
probably  one-third  or  one-fourth  of  the  cases  run  their  entire 
course  witliout  dropsy.  The  etfusion  begins  quite  as  often  in 
the  feet  and  legs  as  in  the  face  ;  it  is  commonly  slight  and 
partial,  but  sometimes  excessive  and  general.  When  the  heart 
or  liver  is  diseased,  ascites  and  ccdema  of  the  logs  become  dis- 
proportionately prominent.  The  eftusion  is  apt  to  change  ite 
seat  capriciously  j  and  it  comes  and  goes  from  time  to  time. 
Sometimes  it  disappears  totally  for  months,  and  then  retnma 


*  KxMptinna  occur  to  tliia  rale.  Mofiler  meDiioni  a  case  of  Brigbl's 
diMflM  in  which  640  graina  of  urea  were  roidcd  in  ono  day  ^ArrJiiv  ^ 
Yerciiia,  BU,  xt.  p.  513).  Scfauttin  fuund  creHtine  &ni!  crvatinine  iucirnAed 
in  the  iirinu  tu  Brighl's  ilifl«Me,  ntid  ihe  incrL*ase  «u  olKKTvtd  to  ketp 
pnco  witU  the  iuUiiiutjr  of  tlitt  uiwiuic  ■yiuptvmt  (Arobir  dcr  HeUk.,  1800 
p.  111). 
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again.  More  ftvquently,  after  a  BTibsidence  of  the  ecneral  drojisy, 
Oidema  lingers  obstinately  in  one  or  two  places — over  the  flat 
of  tlie  tibias,  about  the  ankles,  beneath  the  eyelids,  under  the 
oonjnnctiral  membrane,  or  about  the  genitals.  The  presence 
or  absence  of  dropsy,  ffcnerally,  but  by  no  means  always, 
corresponds  with  the  abundance  or  scantiness  of  the  urine ; 
bat  it  has  no  relation  to  the  amount  of  albumen. 

The  »kin  is  usually  obstinately  dry  ;  perspiration  is  quite 
exceptional ;  and  when  it  occurs,  is  commonly  due  to  diapho- 
retic measures  of  treatment.  Profuse  sweating  does,  however, 
sometimes  take  place  spontaneously,  and  may  even  (continue 
for  weeks.  In  one  such  case  under  my  care  an  abundant 
crop  of  pemphigus  vesicles  broke  out  on  tlie  smfaco.  The 
integuments  in  some  cases  are  excessively  jiale  and  glossy, 
but  more  commonly  they  are  sallow  and  rough.  There 
is  little  or  no  tenderness  in  the  renal  region  in  the  chronic 
cases,  and  the  frequency  of  micturition  is  mostly  observed  at 
night. 

Some  deg^rec  of  bronchitis  is  almost  an  invariable  coinci- 
dent of  Bright'a  disease  both  in  the  acute  and  chronic 
form. 

Computations  mid  connection  with  other  diseases.  Tlie  diges- 
tive organs  are  nearly  always  disturbed  :  at  first  there  is  loss 
of  appetite  and  nausea  ;  in  the  later  periods  frequent  or  even 
ttncontrollable  vomiting  is  not  uncommon.  The  boweb*  are 
alternately  bound  and  loose.  Severe  fitl'nl  diarrhrta,  which 
leaves  the  dropsy  undiminished,  is  not  nnrommon^  especially 
toward  the  close  of  the  complaint.  Not  unfrequently,  anato- 
mical  lesions  are  found  in  the  intesttHea  which  explain  these 
disturbances  ;  in  other  casea  they  are  manifestly  unemic. 
Treitz  states  that  urea  is  discharged  into  the  intestines  from 
the  blood,  and  converted  into  carbonate  of  ammonia,  which 
acts  as  an  irritant  on  the  intestinal  mucous  membrane.  The 
more  palpable  changes  found  in  the  intestines  are, — follicular 
catarrh,  dysenteric  ulcers — sometimes  witli  sloughing  of  tiic 
mucous  membrane.  In  220  cases  of  Briglit's  disease  collected 
by  Treitz,  the  following  conditions  of  the  iniestines  were  found 
after  death.* 

•  Prftg.  TifrtdjalirBcbr.,  1850. 
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of  tite  IsngBv  eodocardionu  pcri- 
plcmii,  perftoncBBi  or  lategiiiiiaitB,  m^y  break  oat 
it  my  period  in  the  comm  d  chronic  Bdghf  s  diaeMCL  Hm 
to  these  OQBfltitaieB  one  of  the  principal  dngenof 
Gwdiae  hjrpflrtm|ihy,  Tahnkr  dirriic,  nd 
tobarefe  are  fivqiWBt  oonplkfttiooA* 
Hie  foUoiriiBg  table  exMbite  the  proportionate  fivqnciicj 
with  which  the  TuioiiB  otgaaa^  other  tlum  the  kidnevs,  are 
fcod  allMed  in  B^:^;fat%  diae—t  generally.  It  contains  the 
RBoKa  of  406  antopaiea*  contributed  as  follows : — Bright,  100; 
Christison,  14  ;  Gre^nr,  37  ;  Martin-Solon,  8  ;  Rarer,  48; 
Becqnerel,  45 :  Bright  and  Bariow,  10 ;  Malmsten,  9 ;  Freridia, 
31 ;  Roaenstein,  114. 


BcHl 


Laogt.        Fl«un. 


Pericar-   P«!riti. 
dlUHL    i  iMim 


Uw. 


BpiMa. 


IntectlnML 


Itt  tiM 
bTp«rtn>- 


]19 


Tular  dU- 


Mtineii 

«Hth'-ut 
T&lrular 


SpuliDonaiy 
ftpoplexy;   1 

4  gsn^reoe;| 

S7  ttiberda; 

npliyaft' 


67  pleu-  90  peri- 
wiij-      cuultlft. 


M  peri'  ■  41  dr- 
Umitlft.  rbocii ; 

SSfottT 

llvar. 


SB  diro-  34  ftMtrio 
nk  tu-'  catanii ; 

°»^;  BSoiterrh 

17  «euti!    vid  foIUea- 

Mpletue   Ur  uloarm- 

intwUno ; 
Utuharau- 


^      of 


In  addition,  there  irer«  : — 1  case  complicated  vith  cancer  of  xhn  Urcr  : 
4  cases  witli  caticer  or  ilio  pylurus  ;  2  typhoid  ulcem  uf  intc5tjn(»» ;  S 
inuuingiltfi  i  I  iucoui^cjU  lulivrcle  ;  11  tuiuur  cert'bri ;  3  alisoeas  of  long ; 
11  niunip^  livor  ;  3  lardac**ou8  liver  ;  V  contractiuii  ortpUcn  ;  3  diphthe- 
ritin  oriiitt-fftiiira  ;  1  Miflcuiug  of  brain  ;  6  chronic  ftrachuitis  ;  1  fiiippura- 
Itve  mouiiigitiii. 
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Brighfs  dtsMss  and  phthisis.  Phthisis  is  a  freqnent  compli- 
cation of  Bright's  disease.  Eight  cases  have  fallen  under  my 
observation  in  tho  last  two  years.  In  five  of  these,  the  pul- 
monary disease  was  clearly  antecedent  in  point  of  origin  to  Uio 
renal ;  in  three  the  sequence  was  the  reverse.  The  co-existence 
of  two  fatally-tending  diseases  might  have  been  expected  to 
accelerate  the  inevitable  issue  ;  yet  most  cases  of  this  ulass  run 
an  exceedingly  chronic  course,  and  continno  in  a  stagnant 
condition  for  months  together.  In  the  following  remarkable 
instance,  the  pulmonaiy  disease  (already  in  its  third  stage) 
almost  completely  retrograded,  and  was  supplanted  by  the  renal 
affection : — 


M.  C,  Kt.  20,  a  mcchiinic,  vnu  admitt«d  into  tho  Royal  Infirmary,  Oct. 
S7,  1863.  Ha  u'na  a  well-grown  young  man,  with  w1iit«  pallid  featurei, 
•iry  skin,  heavy  eyos,  and  moderate  oulemd  of  tho  lower  oxtremitipji.  The 
abdomen  watt  onlargod  from  aacitea,  and  the  intrgumcntH  of  the  flanks  and 
hypognatrium  were  {Hleinatonit ;  puUe  112,  regular,  small;  respiration* 
SI  ;  tongti*  moist,  slightly  furred.  The  Htate  of  tho  chest  on  admission 
was  as  follows  ; — TJimlnialiod  cxpansiou  over  both  apices;  but  more  ou  the 
right  side  than  the  left;  conspicuous  depreMdon  of  the  right  infra-cUvicular 
region.  There  was  almost  complete  loss  of  resonance  on  the  right  aide  aa 
low  as  the  second  intcrsfpace.  The  right  upper  scapular  regions  were  also 
dull  on  j>ercussiun.  Moist  crepitation  and  caremous  rhouchi  wcrt'  heard 
l>eneAth  the  daviclo  on  botli  sides.  Whispering  pectorilonuy  was  Tery 
distinct  below  the  right  clavicle,  and  present,  though  leas  typically,  over 
the  left  aprx.  The  heart's  aounda  were  natural ;  tliera  was  no  appreciable 
hypertrophy.     The  expectoration  was  copious,  airless,  purulent. 

The  urine  was  scanty,  amlwr-coloured,  spec  grav.  1030,  intensely 
lbumiuou!S  becoming  almost  solid  on  Imiling.  A  slight  defioalt  of 
ithcred  renal  opitlielia  and  transparent  tul>e-rasta  without  any,  or  only 
very  fnint,  signs  of  fatty  clutnges,  lay  at  the  bottom  of  the  glass. 

The   history  disclosed   |wrfect  health  until  ten  months  ago.  when  th« 

itient  begnn  to  cough.     He  attributed  these  symptoms  to  cold  taken  by 

ing  out  into  tlte  cold  air  from   his  hot  wurk-mom.     His   family  ie 

tuberculons  :  a  sister  came  subBcquently  under  my  care  with  phthisis,    lie 

had  night  pcrspLrations  six  mouths  ago.     Three  weeks  before  admission 

the  oukles  be^'un  to  swell  ;  but  the  skin  had  been  dr^*  for  three  months. 

Cod-liver  oil  aDil  iron  were  praaeribed ;  a  warm  bath  was  administered 
•very  otlier  evening.  The  patient  constantly  kept  liia  bed,  on  accoimt  of 
the  Bwalling  in  his  legs  increasing  when  he  sat  up. 

For  a  pehcMl  of  two  mootlis  1  was  unable  to  attend  at  the  Infirmary  on 
account  uf  illness,  but  the  treatment  was  carried  on  during  my  abMUce 
without  idtt-ration,  and  the  patient  kept  couliuuously  in  bed.  When  1 
reviait«d  Uic  wards  in  Jim.  1866,  I  found  the  renal  symptoms  sumewhat 
■dTtaced  ;  but  the  pulmonary  complaint  had  decidedly  receded.     The 
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urine  WW  vrry  scanty,  Tarying  ft^m  13  to  IS  and  26  oDaoea  a  ^7,  wid  « 

specific  f^vity  ranging;  from  lOSO  to  10S4  ;  it  oft^n  depo«it«d  unonboa 
aratca.     Ou  Jan.  2Vth  the  nrinary  deposit  corn^^ponded  to  the  folii 
tleacriptiou  : — It  was  scanty,  and  composed  of  atrophied  rena]  eelli, 
a  r^w  t>xo«SBiTely  transpanat  btdrU  hyaline  costj,    some   of  vhkh 
speckled  with  albumiuoo-s  ^^nulea  and  a  few  doubtful   oil    f^rt&clm  (I 
Piff.  41}.     Tbu  patient  at  this  date  vaii  in  a  quiescent  sute  atod  Im  fam 
fersr. 


H.  Trmnsparsnt  hyalixie  outs,  from  the  tuine  o(  M.  C.  on  Jan.  tOth  (qniesecaat 

pcriiidX 


Tlic  chest  <K>mplAint  was  now  altogether  in  the  hackgronnd  ;  tbors  was 
scarcely  any  expectoration,  and  tlic  ]ihysiciil  bi^r  indicatMi  a  marked  ame- 
lioration. The  depression  under  the  right  clavicle  was  less  coitspicuoaa, 
and  The  movement  improved  ;  tho  percussion  sounds  were  still  unaltered, 
and  the  rboDchi  still  cavernous,  but  nut  abundant ;  pulse  varied  from  S8 
to  100;  resp.  from  20  to  22. 

During  February  the  urine  became  still  scantier  (12  to  20  ounces  a  day), 
with  a  density  ranginf;  from  1033  to  1041.  It  became  almost  solid  on 
boiling.  Tlie  nuasarca  increase*!,  and  extended  into  the  fsce  and  upper 
limbs.  Occasional  vomiting  took  place,  and  the  appetite  failed  entirely. 

In  the  last  week  of  February,  the  pntient  insisted  on  going  home.  Btit 
he  hwl  not  been  out  a  single  day  bH^fore  he  took  a  violent  cold,  ushcrvd- 
in  with  repeated  shirorings.  The  anasarca  increased  rapidly  ;  respiration 
bscame  oppressed,  and  ho  was  re-admitted  three  days  later  (Feb  S6th)  in 
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the  following  8tat« :— Or«&t  j^eneral  dropsy,  the  urine  almost  supprasstHl, 
lUfilrviwhi};  oppretjsion  of  breiithiug.  A  cumjMjuud  julup  iHiwdcr  wiut  ad- 
minUtiTLHl ;  aRer  which  be  voiuitad  and  had  thre«  luow  uiulioai. 

Oq  thu  folloiving  day,  the  patient  was  very  thirsty  and  faverish  ;  toagne 
furred*  red  at  edges ;  pulse  128  ;  rcsp.  30 ;  cough  very  distreaaing ;  a  scanty 
rxpectornlioD  of  nomiutihir  puroleat  spuUL  He  complained  loudly  of 
paina  in  the  abdomen,  chest,  and  bock,  especially  when  he  turned  in  bed. 
lliere  was  great  rcstlcasuess. 

A  hot-air  bath  was  tidniinifltered.  with  the  effect  of  inducing  copious 
sweating,  and  reducing  the  oe<lenia  iK>inewhat. 

Feb.  2Sth.  — Urine,  last  24  hours,  only  8  ounces;  it  was  inton«cly 
albuminous  and  deposited  urates.  The  r«ual  duriratires  preMented  lotaJly 
new  characters  ;  they  are  delineated  iu  Fig.  49  ;  tho  new  feature  was  the 
a]tpeanino«  of  iiiat>sivo  rnolton-looking  ca^ts  of  large  and  medium  size.  Some 
of  them  wore  slightly  granular  in  epDts ;  a  few  were  albo  sparsely  studded 
with  cpitholiunt ;  but  there  were  no  projier  "epithelial  costs  :"  there  was 
neither  blood  uor  fut.  Some  of  the  large  oasts  lay  side  by  side  like  thick 
logs,  and  appeared  as  if  split  in  a  lougiludiual  directiou  at  thfircitreuiiiies 
(Fig.  «). 


b 


Fio.  4S.   Massive  Dkolien-luo^tnir  ewtR,  fmm  tbe  urine  of  M,  C.  on  Feb.  n 
Ip^-rsxlal  period). 


[ 


On  the  2$tti  the  patient   grew  feeblfr  and   more  restleiis;    ob>itinAte 
vomiting  set  in,  and  continued  nearly  till  deatli.  which  ^Jok  plare  on  the 
niug  of  the  2&th.     Only  two  ounces  of  urine  were  passed  iu  the  last 
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24  hours  of  lifo.     There  wcr«  uoither  convuUioiu  nor  coma  ;  mnd  risimi 
continued  gMtd  to  the  tost. 

Autopsy^  30  hours  af^ci*  ilettth.  The  riijUt  lung  presented  an  tzqiuiite 
example  of  rptrugmdc  phthLsU.  Half-i*duzen  small  cavities  werv  DfTontrd 
iu  tli«  upper  lot)«— nil  of  them  sinuU,  varying  from  tho  aiia  of  %  paa  to 
thHt  of  a  horse-bcaji — completely  lined  with  a  thick  pyoftenic  nieoiliraac 
Kot  ■  particle  of  tubei-cle  exioted  around  thene  caritieti  nor  in  an;  pait  of 
this  lube.  Tlie  pulnionarv  tliisue  was  dnik  .lud  leathery,  and  rery  imperfMtly 
•trrated.  The  right  apex  was  condeuRcd,  deeply  puckere«l,  and  traTVTaed  ia 
Torioosdirectioua  by  thick  white  linee  of  cicatrictHl  tiasoe.  In  the  lower  lob* 
of  the  same  lung,  a  voaiicu  as  large  aa  a  tillwrt  wna  found  with  anfractuooi 
bonndariea  com]>o9ed  of  tuberculotu  mutter.  Small  tnaasea  of  ohaoliU 
tubercle— some  cretaceoua,  others  putty-like — were  scattered  spanalj 
through  the  lower  lolw. 

The  left  lung  was  crepitant  thronghont  The  upper  lobo  eonloined  thrae 
cavities — one  as  big  aa  a  walnut — lined  with  pyogenic  memlirane,  and  not 
surrounded  by  tubercle.  Small  nodulca  of  tubert'le  were  scattered  thmugfa 
tho  upper  and  mid<ile  lobes— some  creta(*eDUs,  some  putty-like,  othen 
anaoftened  and  crude.  The  inferior  lobe  of  the  left  lung  was  highly 
cedemstouB.  No  Bold  existed  in  either  pletira ;  but  old  sdhe&iona  prerailed 
sparingly  on  both  aides. 

The  heart  was  of  the  usual  dimensions  ;  the  walls  of  the  left  rentrielo 
were  thicker  than  was  to  be  expected  in  a  case  of  phthiids.  lloth  sides 
were  filled  with  firm  bulky  clota  of  yellowiali  tibrine,  which  closely  adlierod 
to  the  inequalities  of  tho  chamlier,  aiiti  sunt  voluminous  prtriongntions 
into  the  aorta  and  pulmonary  artery.  The  formation  and  preseooe  of  thsao 
clots  evidently  constituted  the  imniediate  canse  of  diBaolntion. 

The  liver  was  large  and  pale  ;  the  hepatic  cells  well-formed,  and  not  con- 
taining more  than  the  usual  quantity  of  fivt  molecules. 

The  spleen  was  larger  than  usual  ;  its  texture  soft  and  natural. 

The  kidneijM  weighed  together  23  onnceSf  and  the  two  were  almost 
exactly  nf  a  size.  They  fumiahefl  a  typical  example  of  the  large,  smooth, 
mottled  kidney.  Their  aurfacc  was  perfectly  smooth  ;  the  capsule,  thtu 
and  transparent,  peeled  off  readily  without  tearing  the  glaudnlar  tiaaue. 
The  prevailing  coluur  of  the  surface  was  fawn^  marbled  hero  and  there 
with  reil ;  tho  fawn  colour  was  picked  with  dead  white,  as  in  ivory. 
The  organs  were  conspicuously  soft  and  flabby.  The  re<l  jiarts  of  the  sux^ 
face  flhowod  minute  spotty  and  sinuous  injection  of  the  BU^>erfirial  vpssels. 

On  section,  the  eortex  was  found  greatly  hypcrtrophiMl  ;  it  stood  half  or 
three-quarters  of  an  inch  thiok  on  the  broail  cnd>i  of  the  conca  It  had  a 
full  fawn  colour,  with  broken  streaks  of  red  ninning  through  it  in 
diverging  lines,  from  the  bosca  of  the  pyramids.  The  p}Tan)ids  were 
unusually  pale,  though,  from  tho  ex-sauguine  state  of  the  I'jirtex,  they 
offered  a  pretty  strong  contrast  of  colour  with  the  latter.  The  epithelial 
hning  of  the  convoluted  tubes  was  extensively  disorganised  ;  butli  cell  and 
nucleus  were  reduced  to  a  granular,  fatty  d6bris.  Scarcely  a  single  cell 
apjiroAching  perfection  could  l>e  seen.  The  Malpighian  corpuscles  wsrs 
not  altered  in  size;  but  they  were  penetrated,  and  rendered  opaque,  by  a 
granular  material.     Tho  epithelium  of  tho  straight  tubes  was  iu  much 
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belt«r  preservation,  not  only  the  nuclei  could  be  mcd,  but  tho  outUnea 
of  the  celU  themsolvea.  A  conAidorable  quantity  of  Bpindle'skapwl  fibre- 
cell*  were  found,  also  mediutn-flizwl  massire-loukiug  casta — rMemUing 
tUone  found  in  the  urine  shortly  before  death. 

Two  tilings  appeared  aingular  in  relation  to  these  kitlneys,  nnmoly, 
that  the  uriao  should  coataiu  so  (aw  roual  dtirivuUvcs  when  tho  kidney 
contained  such  ati  immense  (quantity  in  a  disorgauisod  state ;  and  Boi?-oadlyp 
that  this  disoi^niscd  material  should  contain  ftit  in  such  quantity  without 
there  having  been  any,  or  scarcely  any,  in  tlio  urinary  deposit.  Perhaps 
that  the  degeneration  of  the  epLtheliam  only  attained  tliis  maximum  degree 
in  that  lost  intercurrent  febriio  attack  which immo4li/itcly  preredttd  death; 
and  that  tho  plugging  up  of  the  canals  of  the  pyramids  with  tlu;  ma&siva 
casta,  which  then  appeared  for  tho  first  time  in  tho  urine,  was  the  deter- 
mining condition  of  tlio  supprcsttion  of  nrino,  and  of  tho  absence  from  it 
of  tho  dcriratives  of  the  couTDlutc4  tubes. 

It  is  quito  uncertain  whflt  fundamental  connection  there  may 
be  between  phthisis  and  Brij^dit's  disease.  Uright  himself 
thought  there  was  a  degree  of  antagonism  ;  and  he  pointed,  in 
support  of  his  opinion,  to  the  fact,  that  [tatients  with  degenerated 
kidneys  do  not  often  become  phthisical  ;  but  this  may  be  owing 
to  the  more  advanced  age  of  the  great  majority  of  Buflercrs 
from  chronic  Bright*s  disease.  In  young  persona  the  coincidencD 
of  the  two  diseases  is  certainly  not  nncommou.  Yet  the  fore- 
going instance  would  seem  to  show,  in  a  striking  manner,  that 
chronic  Bright's  disease  is,  at  least,  not  especially  favourable  to 
the  deposition  of  tubercle  ;  and  it  might  be  questioned  even, 
whether  the  retrocession  of  the  tubercle  woald  have  become  so 
complete  liad  the  kidneys  remained  healthy.  On  the  otlier  hand, 
it  might  be  argued  that  the  retrocession  of  tho  tubercle  was  not 
owing  to  the  antagonistic  influence  of  the  renal  disease,  but 
was  due  to  the  long  maintenance  of  the  body  at  rest  and  in 
an  equable  temperature  by  the  prolonged  lying-a-hed, 

Brighfs  disease  ami  heart  disease.  The  connection  of  cardiac 
disease  with  renal  disorder  is  at  least  threefold. 

In  the  first  class  of  cases,  simple  hypertrophy  of  the  heart, 
and  especially  of  the  left  ventricle,  is  found  without  valvular 
incompetency  and  without  degeneration  of  the  muscular  fibres. 
In  this  class,  wliicli'is  a  numerous  one,  as  tho  table  at  p.  340 
shows,  the  cardiac  alTectiou  is  secondary  to  the  renal.  Bright, 
who  was  the  first  to  point  out  this  curious  coincidence^*  offered, 

*  Qay*s  Hoapital  Reporta,  rol.  I  p.  886. 
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two  explanations  of  it— eithor,  that  the  altered  compoaition 
the  blood  exercised  an  irregular  and  unwonted  gtimulation  uponj] 
the  moecular  tissae  of  tlic  heart,  or,  80  impeded  the  circulatioaj 
in  tlie  capillaries  that  a  gi-eater  effort  of  the  ventricle  was 
quired  to  drive  the  blood  throujjh  the  distant  minute  branch^ 
of  tlie  blood-veasela.  Traube*  explains  the  occurrence  of  sim| 
cardiac  hvpertrophy   in    chronic   Bright's  disease    somewhat 
differently.     In  hia  experience  the  kidneys  in  these  cases  are 
markedly  atrophied-f      The  contraction  of  the  renal   tbBoe 
involves  destruction  of  a  certain  amount  of  secreting  strtictim, 
and  a  diminution  of  the  flow  of  blood  through  the  organs,  Twa] 
consequences  follow,  namely,  that  a  diminished  amount  of  bli 
passes  from  the  aitchal  into  the  venous  system,  and  that  a  k 
quantity  of  fluid  is  withdrawn  from  the  arterial  system  for  thi 
format  itm  of  urine.     Both   circumslitnceR,   but    especinlly  th«i 
second,  operate  t^  increase  the  tension  in  the  arterial  Bygieni,j 
and  consequently  to  increase  the  refiistance  which    the  h 
ventnele  has  to  overcome  in  discharging  its  contents.    The* 
hypertrophy  which  follows  is,  therefore,  according  to  Traube, 
a  conservative  or  compensating  change,  similar,  in  the  me- 
chanifim  of  ite  production,  to  that  induced  by  valvular  incom- , 
petency  or  aortic  constriction.    If  the  compensation  be 
pletc,  t)ic  huiizht^^iiod  tension  in  the  arterial  system  occasions 
larger  transudation  of  water  and  even  of  urea  and  other  ui 
solids,  through  the  kidneys,  and  in  that  manner  materially] 
helps  to  stave  off  dropsical  effusion  and  urBcmic  symptoms] 
But  should  some  additional  obstruction  to  the  circulatit 
arise,  through  intercurrent  inflammation  of  the  bronchial  tubes,] 
or  of  the  lunge,  pleura,  or  i>ericai-dium,  the  heart — enlargedj 
and  strengthened  though  it  be — no  longer  snflices  to  overcoi 
Lhe   inereai*ed  resistance,  and   dropsical   eflFtisions  or   nrawni 
speedily  make  their  a[)pearauco.     Traube  adduces  some  ap] 


•  Ueber  d«n  ZusammpDliatig  Ton  Herx-und  Nieren>Kran\heit«n,  p.  58. 

t  In  a  later  commQiuc&t^jD  Treube  brio^  forward  evidence  to  ibow  thftt 
bypertnipby  of  iIiq  left  ventricle  In  an  Blinoit  cooftaDt  coiioouiitanl  of  grmnuUr 
uid  contracted  hidney.  Id  77  cases  colUeted  by  him  from  various  aKtirom.  th*i 
left  ventricle  waa  fuu&d  hyperlropbied  in  i'a  jwr  cent.  (JJctiUchc  Ktinii:,  \$$9, 
p.  31A).  Purntfr,  in  a  aboit  |>aper  on  this  subject  in  the  Wiiitburytr  V«4*j 
Ztiuchr.  for  18ti4,  pnblisbea  sonic  facia  (incouclauTC,  as  it  oi>pc«n  to 
wbich  are  adverse  to  Traubc's  views. 
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site  examplea  in  which  individnala  with  contractetl  kidneys 
enjoyed  i'liir  Iicaltli,  with  capability  of  exertion,  and  continued 
free  from  anasarca  and  nrseniic  disturbance,  until  tlie  advent 
of  scum  complication  disordered,  the  balance  of  the  circnlation, 
and  then  the  urine  became  scanty,  and  the  familiar  sjinptoras 
of  renal  disease,  previously  latent,  broke  forth  into  prominence. 
In  the  second  class  of  cases,  valvidar  defects  and  their  con- 
sequences co-exist  with  Bright's  disease.  Most  of  these  are 
examples  of  endocarditis,  secondary  to  the  renal  disease.  But 
in  other  cases  the  cardiac  and  renal  affections  arise  inde- 
pendently of  each  other,  and  depend  on  some  cause  common 
to  both — as  in  the  following  example  ; — 

J.  H.,  »t.  48,  was  admitted  into  the  Iklanch.  Roy.  Infirmary,  Not.  22, 
18tf2.  He  bod  right  liemiplo^A  :  the  meniAl  faculties  were  wholly  disor- 
dered :  thure  woj)  giiy  iucoherence  and  insanity ;  no  fever.  Tlie  beorl's  apex 
beat  in  the  lifth  intera|)nce,  holT  im  inch  outside  the  nipple  line  -,  a  loud  sys- 
tolic bniit  was  nudilile  tvt  the  ftpex  utd  the  mid-atemnl  base,  and  extended 
np  the  aorta  ;  a  faint  diantolio  bruit  waa  audible  over  the  second  right  carti- 
lage.    The  urine  was  albnminoufi  to  atmiit  one-fifth  :  there  was  no  dropsy. 

The  patient  remained  in  tlic  Infinuary  a  month.  Tlie  mental  dcrnnge- 
ment  subsided  in  ten  days  and  prfect  coherence  rctiirui-d.  The  other 
symptoms  remained  unchftnged.  He  returned  home  ;  and  in  a  few  days 
was  Beixed  with  coma,  which  proved  rapidly  fatal.  The  antn]>9y  rovealeil 
— granular  red  kidneys  with  abundant  presence  of  fat;  cardiac  hypertrophy 
with  fatty  degeneration  of  the  muscular  fibres  ;  extensive  disease  of  tha 
mitral  and  aortic  valre.i  with  atheromatous  patches  on  the  norta  ;  two  obi 
apoplwtic  clots  were  found  in  the  left  hemisphere,  and  wide-spread  fatty 
degeneration  of  the  arteries  existed  at  the  base  of  the  brain. 

In  this  instance  fatty  degeneration  ha^l  simultaneouAly  invaded  the 
heart,  the  brain,  anil  the  kidneys,  and  produced  a  triple  sericsof  s)'mptoms 
— all  esaentiolly  inde])endeut  of  oncb  other. 

The  Oiird  class  of  cases  are  those  in  which  tho  renal  disorder 
(congestion,  <S:c.)  is  secondar)'  and  subordinate  to  cardiac  disease. 
These  cases  have  already  been  fully  described  in  Chap.  I.  in 
connection  with  Congestion  op  the  Kidneys,  which  see. 


Certain  phenomena,  chiefly  affecting  tho  nervo-muscular 
system,  arising  in  the  conrse  of  Briglit's  disease,  have  been 
attributed  to  a  poisoned  state  of  the  blood,  from  the  retention 
in  it  of  excrementitious  matters  M'liicli  the  disabled  kidneys 
are  nnablo  pro|)criy  to  eliminate.     To  these  phenomena  the 
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term  vrtrmic  has  been  applied  ;  ther  consist  of  twitc)iings  and 
oonvakions  of  the  voluntary  muscles,  headache,  drowsinea 
coma,  dcfecU  of  sight  and  hearing,  romitiii^  and  duurfacca. 

It  is  a  marked  feature  of  nra3niic  phenomena  that  thoee  vhidl 
are  of  a  pamh'tic  nature  affoet  the  sensorinm  and  the  spedil 
senses,  but  not  the  voluntary  muscles ;  while  thoee  of  an  oppositt 
kind  (exalted  irritability)  affect  the  Tolnntary  mnscles,  but  not 
the  sensorium.  Delirium  is  rare,  while  coma  is  freqaeot ; 
paralysis  of  the  limbs  is  scarcely  known  (unless  there  be 
some  anatomical  lesion  of  the  brain  bui)eraddcd),  while  oon- 
vnlsions  are  frequent. 

The  mode  in  which  nraemic  symptoms  enter  on  the  socne, 
and  the  forms  they  assume,  present  great  diversity. 

Generally  they  be{j:in  insidiously  with  headache  or  vomitiBgi 
followed  by  heanness,  indiftercnee,  and  somnolence.  These 
premonitorics  may  either  pass  away  in  a  few  days  without 
fmlher  consequence,  or  they  may  be  succeeded  by  geneni 
convuLsions  and  coma.  In  other  instances  the  patient  is  st 
once  struck  down  with  conrulsions  or  insensibility  without  any 
previous  wamiu]^,  or  he  becomes  suddenly  blinds  or  is  soiled 
with  uncontixtUable  vomiting. 

The  most  common  of  these  Bjrmptoms  is  headavhf* ;  few 
individuals  with  degenerated  kidneys  altogether  escape  it.  A 
sense  of  heavy  weight  or  compression  is  complained  of  orer 
the  forehead  or  vertex.  Sometimes  the  pain  is  obstinatdj 
fixed  at  the  back  of  the  neck,  or  behind  the  orbits. 

The  deMs  of  sight  consist  cither  in  a  dimness  of  vision 
(amblyo]>ia),  which  comes  and  goes — objects  appearing  as  if 
veiled  in  mist ;  or  in  rapid  and  complete,  though  nsaally 
temporary,  blindness.  The  convulsive  seizures  are  often 
accompanied  with  temporary  loss  of  sight,  which  generally 
porsists  in  greater  or  less  degree  for  a  certain  time  after  the 
spasms  have  passed  away. 

The  ophthalmoscope  reveals  no  organic  change  in  the  eye  ia 
genuinely  nnemic  amblyopia ;  it  is  a  purely  cerebral  pheno- 
menon, and  not  to  be  confounded  with  the  hmmorrhagic  blind- 
ness (Retinitis  apoplectica),  which  is  also  not  nncommon  in 
Bright'^  disease,  and  which  is  due,  as  V.  Oraefe  hns  shown,  to 
ruptiu'o  of  the  retinal  vestiels.    In  this  latter  affection  (which 
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is  in  no  sense  nnemic)  the  Iobb  of  sight  is  Beldom  complete, 
but  is  of  a  more  permanent  character.  The  production  of  it 
is  probably  due  to  the  hypertrophy  of  the  left  ventricle  which 
80  commonly  accompanies  a  contracting  kidney,  and  the 
increased  tension  in  the  arterial  system  conseqnent  thereupon ; 
it  is  an  DC5cnrrencc  of  the  same  order  as  the  sanguineous 
apoplexy  to  which  the  same  individuals  are  liable. 

Unemic  denfnMs  is  much  less  common  than  amblyopia,  and 
ite  occurrence  is  highly  exceptional. 

TJrBemic  contmhions  are  of  the  epileptic  type,  and,  as  a  rule, 
they  conform  strictly  to  that  type — being  accompanied  with 
complete  insensibility,  rolling  of  the  eyes,  biting  of  the 
tongue,  and  foaming  at  the  mouth.  The  paroxysm  commonly 
leaves  the  patient  deeply  comatose. 

In  exceptional  instances  consciousness  is  not  wholly  lost. 
In  a  Imiy  under  my  care  the  paroxysms  coincided  with  the 
cat4intfeninl  periods;  during  the  convulsions  the  patient  know 
the  persons  about  her,  and  called  loudly  to  be  held  fast  A 
case  is  related  by  Bright  in  which  the  spasms  at  first 
resembled  cramps  ;  these  were  followed  by  twitchings  of  the 
hands,  arms,  shoulders,  chest,  and  legs.  The  spasms  were 
almost  constant,  and  caused  a  somewhat  hurried  mode  of 
expression  when  the  patient  spoke,  but  the  intelligence  was 
perfect.  As  the  case  proceeded  the  spasms  became  more  and 
more  severe,  with  forcible  drawing  up  of  the  legs,  and  distor- 
tion of  the  muscles  of  ttie  face  ;  the  faculties  were  retained  to 
the  last.* 

An  attack  of  nm?mic  convnlaions  may  consist  of  only  a 
single  paroxysm  j  more  freipiently  tliere  occur  a  succession  of 
paroxysms  or  fits,  following  each  other  at  uncertain  intervals 
of  a  few  minutes  or  several  bout's — the  patient  lying  during 
the  remissions  in  a  state  of  profound  insensibility,  with 
stertorous  breathing,  pale  face,  and  dilated  pupils ;  or  in  deep 
drowsiness,  but  capable  of  being  partially  roused,  when  spoken 
to  or  shaken. 

If  a  first  attack  docs  not  prove  fatal,  it  may  recur  at 
irregular  intcnnls  of  weeks  or  months,  or  be  replaced  by 
oraemic  symptoms  of  some  otlicr  order. 

*  Gay'M  HoepiUi  ReiwrU,  1S40.  y.  13». 
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Urwrnic  coma  cither  creeps  on  very  gradually,  posnttg  on,  fe 
the  course  of  two  or  three  days,  into  complete  stufnit}  or  it 
cnlminatcB  qaickly — the  patient  falling  down,  as  if  in  apoplm, 
perhaps  while  -walking  in  the  streets,  or  oocmpied  irit}i  hi 
usual  avocations.  Cas^  of  this  class,  when  there  i*  no 
anasarca,  and  tlie  previous  state  of  the  nrine  is  unknoTnuaw 
very  liable  to  be  confounded  with  apoplexy  or  with  narooti: 
poisoning.  The  following  instructive  illustrations  of  such  a& 
occxirrence  are  related  by  Mr.  Mooro  and  Dr.  RichardMn  :— 


Cask  I. —An  old  soldier,  named  Price,  vu  received  lnt«  Qumb*! 
Hoipital,  Birmingbtn^  with  the  foUoiring  s}-inptouis : — brcAllaojc  Ubociev 

«nd  Bomotiuieii  surtorooa  ;  when  loft  aloui  Uio  jutiifnt  pannes  into  a  4Mi 
of  stupor,  snswers  qoostious  sensibly  when  rouscU ;  {lupila  modszitD^ 
dikted,  indolently  w'lisitivo  to  light. 

It  sppe&rcd  that  Price,  having  suffered  some  days  from  dittrrhtra,  wan 
intA  a  druggiiit's  jihop  and  asked  for  a  pennyworth  of  tiucturc  i«f  rhnlari* 
Th«  shopman  aiUIod  to  this  dose  a  few  drops  from  another  bottbw  *^ 
Price  swnlluwed  the  whole  before  toaring  the  shop. 

Inunedintoly  iifter  taking  the  above  dote  he  became  drowsy  and  vutnind: 
at  Ihu  BUggciition  of  a  neighbfinr  he  rctiiraod  to  the  shop,  and  asked  ib» 
aliupmau  wbethtrr  he  had  givi*n  him  laiulatium.  The  Utter  tuld  him  tlttf 
ho  liad  i>ut  iu  «  (fV  drops  on  account  of  the  severity  of  hU  symptomji 
Upon  oguin  rencbing  homo  lie  fell  asleep,  and  coutinucd  atp^piu^  unlesi 
tem|Kirarily  roiutcd.  In  t)tis  state  ho  was  taken  into  hrwpital,  and  wis 
troiitctl  as  a  coho  of  opium  (toisouing.  A  nmstard  emetic  was  ardnwA 
immediately;  tlie  |)attent  ^vas  kept  in  constant  motion,  and  plioj  with 
strong  foflee.  He  improved  considLTubly  under  the  treatment,  antl  talked 
over  his  oM  campaigns  with  the  iwrtcr  who  had  rhnrge  of  him.  JJ«xt  day 
he  relapM'd  into  a  Icthaigic  atntc  ;  galvauiitm  was  employed  wiLbuvt 
benefit ;  lie  nas  now  walked  round  tho  hospital -garden  betWfeu  tn-o  men, 
nu<\  strong  infiidion  of  grc-en  tea  was  mlnunistercd.  A  HlUo  impruvemcai 
r.illu\YC'd,  but  at  24  P-"^-  I)*^  relapsed  once  more,  and  the  l)rortt)iing  became 
tnoTv  oppreasod.  Afl  long  as  he  was  kept  moving  he  ronld  lie  raaile  Co 
answer  quualions ;  but  in  tlio  cnurae  of  the  afternoon  thi>  somiiulrnrs 
ducpuued  in  spite  of  the  treatment.  Kther  and  ammonia  verc  spplioii  tA 
the  nostrils  ;  cold  water  niu  do^ed  over  the  face  and  neck  ;  but  at  8  p.m. 
the  drowftuioss  hud  become  tiisupemble  ;  the  stcrlor  augm><utvd.  Mustinl 
poultices  were  put  to  the  IrgR.  Vint^seclion  was  tried,  but  when  font 
onucoK  of  blood  liad  flowed  the  pulsi^  bcrjime  thread-like,  and  ft  was 
tliougbt  prudent  to  dcsisL  The  coma  increased  in  iutennly  ;  and  he  divd 
at  'i.SO  a.m.,  44  huur:i  after  udniiMion,  aint  102  hourH  fium  the  time  of 
taking  the  dose. 

A  curooer's  inr|uest  was  held  on  the  e&ao,  on  aoconnt  of  the  sosplciou  of 
puiMUuing  ;  but  the  n^ultH  of  the  /muC  morUt/i  went  tn  exonerate  the 
druggist,  for  the  kiduvyA  wei-e  fuuud  granular  and  greatly  atrophied,  and 
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the  urine  luft  in  the  bhulder  was  fuund  albuminous.     (J.  Moore,  London 
Med.  Gaz„  1845,  p,  821.) 

Cask  II. — A  womnn,  aged  34  yeftm,  vho  was  given  to  drinking,  and  had 
recently  been  treated  for  primary  syphilis,  woa  seized  on  Nov.  IStli,  I860, 
with  rigors.  She  was  attended  by  a  neighbouring  chemittt,  who,  ou  Nov. 
SSnd,  guro  her  a  mLxtare  which,  ho  said,  contained  dilute  nitric  acid,  nitiato 
of  potaitsfl,  tiyrtip  of  buckthorn,  snlpbatc  of  magnesia,  and  water.  It  was 
afterwurds  proved  by  analysiii  that  those  were  the  constituent  parts  of  the 
remaining  portion  of  the  mixture.  The  medicine  was  sent  in  to  the 
woman  on  the  C7t:uing  of  the  22nd  ;  end  after  taking  &  large  qiuntity  of 
bocf-tcA,  she  swallowed  one  dose  of  the  ntixturo.  Five  iniuutca  after- 
wards  she  became  hysterical  and  convulsed,  and  the  friends  believing  the 
woman  to  have  been  poisoned,  summoned  the  druggist,  who  in  alarm 
trit^  to  get  her  to  toko  some  ipococuunho,  but  without  avail.  In  the  course 
of  the  night  a  medical  man  wo^  colled  in  ;  he  found  tlie  woman  in  a  state 
of  t}'phnjd  coma,  with  pupils  slightly  dilated  and  immovable,  and  the 
body  at  times  convulsed— the  convulsions  assuming  an  epileptirorm  typo. 
Every  available  means  of  troatmcnt  was  Ciirrieil  out,  but  the  coma  became 
more  profnund,  and  seventy*  hours  after  the  adminUtration  of  the  mixture 
above  mentioneil,  death  cloaed  the  scene.  By  tho  coroner's  warrant  the  body 
was  examintMl,  and  a  chemical  inquiry  instituted.  Tlic  brain  was  quite 
healtliy  ;  the  kidneys  were  greatly  diseased — large,  flabby,  pale,  speckled, 
suft,  aud  greiuvy.  The  analyitis  disclosed  no  poiaoa  of  any  sort  (Richard- 
son, C'^Au-uii  EuaySf  p.  135.) 

Care  III. — A  gentleman,  st  03,  was  driving  in  an  open  chaise  through 
the  village  of  Mortlake,  in  1853  ;  he  was  observed  by  his  servant,  who  was 
by  his  Mdo,  to  l>o  constantly  drowsy ;  at  lost  he  suddenly  seemed  to  fall  into 
a  helpleets  state  and  droppe^I  frum  thu  chaise.  Ha  wns  conveyed  into  a 
huase,  and  Dr.  l{ichard»un  was  sunimuned.  Dr.  K.  found  him  suffering 
from  all  the  signs  of  narcotic  fwisuning  ;  the  pupils  were  fixed  and  slighlly 
dilated.  Some  urina  was  withdrawn  from  tlie  bladder  and  found  to  be 
lat^gely  char>;cd  with  albumen.  He  recovered  from  the  attack  ;  bat  thr«« 
weeks  later  he  t^utfered  again  in  tho  same  way  and  diud  with  typhoid  coma 
— tho  arioc  being  allogulher  fiiipjiresned  fur  many  hours  liefore  death,  and 
having  been  albuminous  throughout  the  illnuss.  (lUchardson,  Otinicat 
Etaayt,  p.  141.) 


Tlio  diagnosis  of  ursemic  coma  from  apoplexy  rests  on  the 
absence  (in  tlie  former)  of  paralvBis,  and  the  partial  recovciy 
of  oonsciousntHS  between  the  convulsive  attacks — if  tliero  bo 
any.  From  poisoning  by  opium,  renal  coma  is  dietinpniishcd 
by  the  diluted  or  semi-dilated  state  of  tho  pupilfi,  and  by  the 
occurrence  of  remissions  in  the  insensibility.  From  ordinary 
epilep^iy  the  diuf^nosis  —  apart  from  tlic  antecedent  liistory, 
which,  if  known,  suiHccs  to  indicate  Uio  nature  of  the  ca 
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■omrtimw  diffico]!.  Tfae  inriJeati  of  the  wmam  are  nftca 
Mfiitifl,  CTca  to  the  mtkenrti  ai  m  man.  Aa  a  rale  nnemk  6to 
vaat  the  toifid  porplnb  ooonteiMDee  and  KfifajxiAl  chancier 

of  true  epilepcj* — the  face  in  nnexnia  being  neaify  alwavi 
deadly  pale  and  the  breathing  easy. 

Dr.  Bichardson  relates  the  cases  of  two  children  poiaoned  hj 
belbdcmna  hemes,  in  which  the  ^rmptoms  doaefy  resembled 
masmic  coma  sequential  to  ficariatina.  The  insensibility  was 
complete,  and  the  pupils  Btrongly  diliUed.  The  examfnatumoFl 
the  Tcnnited  matters  and  of  the  urine  ftarnisbes,  in  snch  cases* 
the  beat  means  of  diagnosis. 

In  all  cases  of  convnlsions  or  insensibility  from  doubtfbl 
caases,  the  urine  should  be  forthwith  examiced.  and,  if  ne- 
oeaaaiy,  withdrawn  by  catheter  for  that  purpose.  It  mast  not, 
of  coarse,  be  forgotten,  that  sanguineooa  apoplexy  is  a  not 
Tery  trnfrequent  occurrence  in  chronic  Brighfs  disease,  as  in 
the  case  of  J.  H.  before  related  (p.  347). 

Unemic  coma  and  convulsions  may  prevail  separately  :  bm 
much  more  commonly  the  attacks  are  of  a  mixed  character, 
and  combine  several  or  all  the  phenomena  just  enninf  rated. 
The  varied  character  and  fitful  course  of  nnemia  are  ^graphically 
illustrated  in  the  following  accurately-observed  example,  by 
Dr.  Liebermeistcr  (Prag.  Vierteljahrschr.,  Jahrg.  iriiL,  Bd. 
iv.):- 

Wilbelminft  Karet«Q,  a  serrant-maid  from  the  conntij,  St.  S9,  w«i 
mitted  into  the  Grcifswald  HoBjdt&l  on  Jane  8th.  1850. 

Prtvious  ffisiory. —The  \tatieut,  according  to  hrr  own  sUt«mant, 
perfectly  henlthy  in  her  youth.  ]n  her  eighteenth  year  she  saffered  for  »ti 
veeka  from  tertian  ague.  Three  years  ago  hhe  became  pregiuuit  torad 
the  end  of  her  time,  cBilema  of  the  lower  limbs  set  in,  which,  how«nx, 
soon  aftnr  the  birth  of  a  healthy  child,  disappeared.  Tiuring  the  tiro  fol- 
lowing years  she  rontiniied  in  good  hi>alth,  and  capable  of  pursuing  her 
cmpluymcnt.  In  the  6rst  week  of  November.  1858,  tlie  patient  noticed, 
without  previcitia  aigiis  of  disease,  slight  ittdema  of  the  oiikle^i,  which 
gratUially  inrn^oacd,  and  extendfxl  to  thf  handfi,  face,  and  nlidoinen.  Tbe»e 
swcUin^M  grimrtimes  increased,  Knmetimos  diminished,  but  never  entirely 
fubsidcd,  and  latterly  they  steadily  progresMed.  At  fimt  the  jwlienl  was  able 
tn  oontinup  her  work  ;  bnt  she  remark<*d  t\ii(t  any  nnn^ual  exertion  prrnlneed 
conidderableahortne-ssofbronth,  severe palpitwtion,  and  aft-elinf{  of  inrrrased 
UftLt.  Hruilat'bes,  wbirh  had  troublc'l  her  occosionallv  at  the  begintiing  of 
her  illness,  became  ronre  fretjuent  and  more  severe  during  thi-  winter,  and 
wore  coi^oincd  with  fugitive  disorder  of  vision,  great  ueaHneas,  andfilMn* 
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n«8s.  Tbne  attacks  were  never  accompanied  with  vomiting.  The  a]j)>etlte 
waa  coiuliintly  ixwr.  During  the  winter,  diiirrhoca  often  occun-ed  vrithout 
aasif^ablo  cause,  lint  was  not  of  long  continnance,  nor  did  it  recur  in  the 
lost  few  moutb.s.  OccaaionaJly  thero  waa  cou^h  with  scanly  oxpenrnration. 
Tlie  nriuc  docs  uuc  seem  to  have  been  at  any  time  markedly  deticiont ;  at 
time^  it  was  oven  mort;  ahun<lant  thun  natural.  Menstruation,  at  first 
re(fiilflr»  hud  not  oocurrcd  fcr  three  months. 

Prf^nl  Sfah. —ThQ  (Mtirnt  was  of  middle  heif^ht,  moderately  strongly 
made ;  tlic  couutenance,  the  cutjincou8  snrfAco,  and  the  vi<tihle  mncniis  mem* 
branes.  wore  markedly  j>alo.  The  face  was  sli;;htly  ccdematons ;  tlio  upper 
limbs  and  the  tntegiimenta  of  the  cheat  and  back,  strongly  ro.  The  logs  were 
highly  nnn.sar(^ou&,  the  labia  minora  and  abdominnl  parietca  greatly  kwcIIM, 
and  there  was  considerable  aacites.  Ho[>atic  dulue^a  reached  from  tho 
nipple  almost  to  tho  bordera  of  the  riba.  The  cardiac  dulnefM  wns  not 
iucrcoaed  in  breadth,  and  the  sonnda  wero  pure  and  loud.  The  second 
sound  was  especially  loud  over  tho  pulmonary  artery.  The  pulse  wns  of 
normal  frcquuncy,  full,  hard,  and  incompressible.  There  vtrv  signs  of 
hydrothorai  and  bronchial  catarrh.  The  urine  was  of  nnturitl  qiiaiuity, 
pale,  albuminous,  somewhat  turbid,  with  an  abundant  sediment.  The 
aodimeut  coasistcd  of  vaginal  opitholium,  pus,  and  casta  of  tubes  of  various 
thickness,  partly  hyaline,  atructurelefts,  or  somewhat  twisted  and  folded, 
partly  beset  witJi  numerous  dark,  sharply  (iefinad,  very  minute  granul««. 
The  appetite  somewhat  bad  ;  bowels  opened  daily. 

Thu  pntient  was  pnt  on  a  nutritious  diet,  ami  TInct.  ferri  Aoetatia.  Aa 
the  dropsy  did  not  dimini.sh,  Aretum  Seillie  in  saturation  was  AuUstituted 
on  June  16th ;  and  as  this  again  proved  inefficient  tu  produce  diuresis, 
iron  preparations  were  resumed. 

On  the  night  of  the  22nd  of  June,  the  patient  aufTerod  from  aevoTB  head- 
ache :  on  the  23rd,  tliia  pasK'd  away,  but  returned  again  at  mid-day  on  the 
24th.  On  the  same  dny  tho  ttight  of  the  right  eye  liocame  somewhat  uin.*cted: 
and  there  waf!  great  ai»ttthy  and  drowsiness.  No  nausea  or  vomiting.  On  the 
evening  of  the  25th,  the  headache  vani:i>bed  ;  but  the  patient  cuutinutitl  to 
see  worse  with  the  right  than  with  the  left  eye  for  servml  days, 

Tlicsr  slight  uneuiic  phenomena  thus  pas«ed  away,  and  a  general  im- 
pruir'ement  sot  in ;  tho  dropaicul  effuaioDa  oUo  underwent  a  alov 
diminution. 

Ou  the  liJth  of  June,  modemte  diarrhoea  set  in,  without  exoi-cising  much 
influence  on  the  uucuuirco,  which  rarher  incrvosetl.  An  offurt  wiu  Ihcrofora 
made  to  reduce  thu  dr>[»Hy  by  diaphoretic  measures.  A  hut  Iwth  woi  ad* 
uiinisterrd  ou  July  fitli,  and  afterwurtls  tho  patieut  wns  wrapped  in 
blankets.  Copiuus  sweating  fulluwed.  The  patient  blept  well  until  thrvo 
in  the  morning,  when  a  violent  headache  arose  and  continued  for  three 
houm.  In  the  monting  the  face  was  found  more  cedeniatou^,  hot,  and  red  ; 
mnd  the  pntient  complained  of  a  aerere  aense  of  heat  in  tho  head.  Pulse 
72.  After  a  slight  iutemi)ilion,  the  use  of  the  liaths  wus  continued,  and 
with  favourable  effects.  The  auoaarca  steadily  diminished  ;  by  the  30th 
of  July  it  was  confined  to  the  more  dependent  {Mirttt  uf  tho  body.  The  op- 
pression of  tho  breathing  woa  quite  gone  ;  and  iho  appetite  conaidorably 
improved.     On   the  night  of  tho  10th  of  Anguat,  there  occurred   aovot^ 
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hMdiiche.  vomiting  tirice,  and  wntory  itooli  thrice.     The  lioii4«cbe  ooa- 

tiDued  next  day  without  fever,  ami  the  patient  was  sunk  in   '     i         '^^y  ; 
wlien  spoken  to  «Jte  only  oiieueJ  her  eyes.      On  the  fl«y  !■  i  ■*« 

iiyniptoinH  piiMsuJ  awuv  ;  hut  tlie  headache  rt'tiinied  fmin  immk  io  ntne. 
On  the  nigtitof  the  21  Rt  of  Au>^»t,  severe  hoadacbe  reciiiTe<l,  hU'I  pi-rvisteil 
through  the  enmiing  dny  ;  ia  tiie  evcaing  the  ]>atieut  (^lUiplainoO  of  Imzziug 
In  the  eura  and  pparka  before  the  eyes.  Pulse  ww*  frequent.  On  the 
foliowinp  night,  about  two  in  the  morning,  a  violent  paroxysm  at  general 
convnlsiona  occurred,  of  an  exactly  epileptic  character.  CouiM^iditonaaji 
wojt  completely  abolished  ;  clonic  cranipa  of  the  extirniilit'i*,  face,  and 
tmnk  followed,  wliich  were  of  such  severity  that  the  bed  shook.  In  about 
ten  minutes  the  paroxysm  ceased,  and  the  patient  lay  quiet,  foaming  at 
the  mouth,  with  frequent  puLie  and  slertnroufi  breathing.  When  called, 
•he  opened  l»cr  cyca,  Rtarc^l  at  tlic  person  addressing  lior,  or  rolled  her  eyes 
hither  and  thither.  When  queationod,  she  ^To  no  answer,  did  tint  pro* 
tnide  the  tongue  when  asked  to  do  oo,  nor  made  any  other  movement. 
The  pftroxVHmH,  with  intervening  pouses,  in  which  consci'msru-rts  did  not 
Totum,  were  repented  iluring  tlic  night.  By  the  mnruing.  alxmt  tWBl\-*  6ta 
hail  thiiD  followed  each  other.  At  eight  o'clock  in  tbc  morning  eon^<'tun»- 
nesa  bad  retunied,  but  the  patient  wa<i  in  a  ht;^hly  apathetic  atwtc.  She  com- 
plained,  when  questioned,  of  head;irht> ;  viaion  was  greatly  wejiknned.  At 
nine  another  fit  ocL'urred,  ond  >iy  midduy  tliree  more  hail  taken  place.  Tha 
patii'nt  piuwcd  urine  and  faces  under  her;  and  lay,  in  the  panares  with 
ojwn  mouth,  half-shut  eyes,  and  atertorou*  bn-nthing,  fully  coiitutQMe, 
l^ulae  114-120.  Io  the  afternoon  no  fit  occurre<l ;  in  the  cvoniug  the 
jwttent  woa  atill  aoinnolent,  but  completely  con«ciuU»(  pulse  96,  The 
foce  was  intenaely  ar<lematona ;  in  other  parts  the  ndenm  had  undrrgooa 
no  change.  Next  morning  she  complained  of  grvat  wenknctis  and  prt.»»tn»- 
tion,  so  that  movemcnta  were  only  accompli)«bed  with  much  oflurt  and 
pain.  TJio  organs  of  nenhc  wtTe  no  lonpr  •littlnrbi'd,  tuid  the  |»iUi)»»  iu  the 
head  less  intense.  On  the  following  day  there  woa  amendni'mt,  but  still 
the  aonse  of  fatigue,  proHlratioii,  and  Bpnthy,  continued.  The  condition 
then  Wcame  changeable ;  the  lu-aduehu  auuietiiues  vani^lic^l  altogether. 
NVverlhelesfl,  and  in  8pite  of  abundant  secretion  oi  urine,  tba  drop«y 
inerenaiHl  cnnsidcmbly. 

On  the  4tli  of  October  there  occurred  a  dight  rigor  and  seTore  hmdaehe ; 
iluring  the  afternoon,  great  dyspDisa  set-iDt  with  a  high  de^free  of  aoiimo- 
lence.  At  S  ji.m.  aix  otinoes  of  blood  were  withdrawn  by  venMecdoft. 
At  6  p.m.  tbrre  wom  vomiting,  wliioh  recurred  several  times;  and  about 
nine,  a  violent  eclamptic  attack  occurred,  which  resembled  the  provious 
ones,  and  vrajt  followed  by  comn.  The  tits  returned  during  the  night  and 
the  following  dny  aliout  twelve  times.  The  pupil,  during  the  paroxyam^ 
was  uciiher  dilated  nor  contmctcd,  it  waa  only  feebly  seusilivo  to  bglit. 
The  otlniiniatratiou  of  cnlumel  and  jalnp  occasiuncd  co[daaB  st<v>U  :  and  on 
the  morning  of  the  'Uh  the  patient  wob  con8ciou.s  the  face  very  ocdcmatooa; 
«he  coni|<Iaine<1  of  htta<behe.  and  yvas  Itiglily  upflthetio.  On  the  7ch  eii4 
Sth  the  facial  redctnu  Mtill  inereo^d,  and  the  annfl  were  intensely  muuan.*i.iaa. 
The  Mgcites  and  oHiema  of  thti  feet  uppraroil  slightly  ilimintMbeit  ^ow 
improvement  then  took  placti.     Ou  the  22ud  thrcateuiu;^  ^ymptoma  a^ain 
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Hppcarwlt  the  pains  in  tbo  head  became  intcnM,  somnolence  ensued,  out], 
from  time  to  time,  twitchings  of  tlie  upper  extremities.  Aguin  nil  these 
passtil  over:  but  on  the  uftcrnoun  of  theSlbt  there  was  a  alig)it  fit  of 
convuJirtous,  follLiweJ  by  vomiting  twice  ;  at  5  p.m.  en  cclaroptie paroxysm 
of  great  st^verity  occurred,  and  twoinonj  during  the  night.  In  the  intervals 
between  the  couvulnire  paruxycms  the  patient  lay  completely  insensible, 
with  open  mouth,  atprtorous  breathing,  and  cynnotic  countenance  The 
teeth  were  covered  with  aordes.  Both  pujtils  were  Etronply  coiilrocted. 
Kext  day  the  patient  wru  agrun  conscious,  but  dnil  and  aimthetie.  The 
counleuoQce  was  very  oedematous  ;  pupils  sensitive  to  light.  Thia  sleepy 
indiflfervnt  state  continued  through  tlie  ensuing  week.  . 

From  the  10th  of  Noveml>er  the  visnal  power  showed  great  disturbance, 
and  tb^  condition  changed  about.  Sometimes  the  putient  could  eoaily 
count  fiuRer.4,  sometimes  she  could  do  so  only  imperfectly.  Pulse  waa  of 
natural  quickness,  small,  hard,  incompressible.  On  the  evening  of 
Deoember  3rd,  there  cummeaced  again  a  series  of  cunvulsire  (ita,  whieli 
continued  until  the  following  evening,  On  tlio  morning  of  the  5th 
vision  was  very  impcrfed  ;  a  light  held  bi'fore  the  eyes  cotild  Iw  seen  with 
the  left  cyo,  but  only  a  glimmer  was  viaiblo  witli  the  right  The  oplubal- 
niowopo  showed  the  existi^nce  of  retinitis  apopleetica  in  both  eyes.  The 
patient  now  continued  in  a  stiitc  of  perpetual  (tomnolenco ;  but  on  the 
night  of  the  18th  she  waa  seized  with  a  new  aeries  of  ednmptir  fits, 
which  were  preceded  by  vomiting,  and  8uccee<led  by  excessive  prostration. 
The  disorders  of  vision  still  varierl  in  their  inteufiity.  On  the  11th  of 
January  n  violent  bronchial  catarrh  with  pneumonia  brought  life  to  a  close. 

The  autopsy  disclosed  the  following  ; — 

Brain  highly  ansniic,  otherwise  natural ;  dropsical  cfrnsions  in  the 
serous  cavities.  Heart  greatly  hypcrtrophied.  tfjl  lung  oir-lciu  in  its 
upper  lobe,  oHlematons  in  its  lower.     Jiiffkt  lung  consolidated  posteriorly. 

The  kidneys  were  in  u  stJito  of  fatty  degeneration  with  beginning 
granular  atrvtphy. 

The  nrine  \vaa  carefully  collected  and  examined  while  the  patient  waa 
under  observation.  It  was  thrtiughout  copious  in  quantity,  even  during 
the  severca>t  uhlemic  attacks  ;  the  specific  gravity  varied  fVom  1010  to 
1014  ;  the  urea,  though  always  con^idembly  beluw  the  noimai  average, 
did  not  siuk  any  lower  during  the  paroxysms. 

As  a  rale,  both  the  quantity  of  urine  and  tho  excretion  of 
urea  diminish  notably  at  the  jierioJ  immediately  preceding  a 
urasmic  attoek.  Soraetimcs,  however,  ver)'  gix'at  scantiness  of 
nrinc,  or  even  total  sujipres&ion  (^in  acute  Bright'a  diHoaae) 
-may  exist  without  evoking  any  uncmic  symptoms.  In  a  case 
of  scarlatinal  dropsy  related  by  Biermor,  complete  suppression 
of  urine  continued  for  5  days  without  uraemia  ;  then  followed 
a  further  period  of  i\  days  in  which  urine  was  secreted,  but 
only  in  the  Bcautiest  projiortions  (a  few  tea-spoonfuls  a  day), 
and  yet  no  uis^uiia.    At  the  end  of  this  second  period,  tho 
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nrine  bop:nn  to  flow  abundantly  for  a  short  time,  ani  then  agtoi 
became  st-auty.  Three  davB  lator  uraeinic  cozna  Bet4Q,  foIlow^iJ 
by  convulsions,  which  proved  fatal, 

Ursemic  vomitimj  and  tliarrh/m  are  common  phenomena  of 
Bright's  disease.  The  vomiting'  which  occurs  in  that  dinaifr' 
b  DoU  of  course,  always  unemic.  The  digestire  fanctioutf  an; 
notably  impaired  throujrliont  the  complaint,  and  a  ht:ftyy  or 
indiijestiblc  meal  may  at  any  time  l)e  rejected  as  in  dyflpcpdc 
states  from  other  causes.  When  the  vomiting  is  really  orrink', 
it  taked  place  without  reference  to  the  nature  of  ''  .jiti 

of  the  stomach,  and   is  oft   repeated  or  inconti'  :h$ 

Tomiled  matter  is  a  watery  fluid,  cither  distinctly  ommonim^al 
to  the  smell,  or  (if  acid)  evolving  ammonia  freely  when  caosllc 
potash  is  added  thereto.  The  alvine  dejections  are  similariy 
chonictcrized  when  due  to  the  same  cause, 

Fari/xysma  of  dijspnmi  Wong  to  the  least  frequent  forms  of 
anemic  disturbance — if  indeed  snch  attacks  have  at  any  dme 
a  genuine  claim  to  the  designation  unemic.  Fournier  oit«i 
Bome  cases  of  this  kimL  Only  the  following  somewhat  doubtlU 
example  has  fallen  under  my  observation.  The  case  is  further 
remarkable  on  account  of  a  transitorily  ammoniaoal  state  of 
the  urine. 

W.  R.  S.,  a  nilway  porter,  let  J^,  wu  admitted  into  the  Manchcvtcr 
Infirmary,  Dee.  6th,  ISdO.  He  woa  a  stoutly- matic  man,  vrho  hiul  M 
an  intcinperato  life.  He  had  been  remarkftbly  hculthy,  and  )nul  ^ranvlr 
evor  lust  a  day's  work.  Two  months  bi-fure  ftdniiiuiou  his  legs  (jrpitt  ^» 
BwcU  and  thou  his  face.  He  contmttcd  to  follow  his  cniploymuot,  Uioagb 
with  difRcuIty,  until  two  dA>-s  before  hU  admiMton. 

On  admiaiiion,  there  was  general  aiuMrca  of  moderBte  degree ;  palUd 
features ;  enlarged  heart  ;  copions  urine,  scantily  alhuminoits,  yrith  an 
ahiindnnt  deposit  of  granular  and  transparent  casta,  and  renal  epithetinin. 
Ketthor  casta  nor  epithelium  showed  any  si|^  of  fatty  dcgnncmtioii.  Tb* 
urine  was  sometimes  highly  acid  and  de[»oaated  urates;  at  other  timet  it 
was  hif^hly  ammoniacal  when  vuided. 

(.In  Dfc.  '27th  there  occurred  a  sudden  and  most  intetkM  pttroxyam  of 
difKcuUy  of  breathing,  which  thrcatcnod  Mitfocation.  It  resembled  la 
every  rcvpect  a  paroxysm  of  tijiAAmodic  OMthma,  and  Insted  fire  hoatn.  It 
then  paaaed  oway,  ami  did  not  return  again  with  the  same  intensity  ;  tbongh. 
ali^hirr  attacks  of  a  similar  nature  occurred  on  two  other  occasions. 

On  Jan.  11,  1S61,  repeated  vomiting  took  place  :  there  was  als<j  &  sorcre 
oough  with  a  watery  expectoration  and  increasing  weakness,  S^iraDoli>nc« 
Ihen  sot-iu,  which  giadually  pajtsod  into  coma  and  proved  fatU  iu  tliree  d«y«. 
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Tlio  auttfjwj  showeil  hypertrojihied  hft  vtntriclt ;  thirkenod  niitrol  valve  ; 
nbundiint  loose  vi'geUtions  on  tlio  aorlic  vulvca.  Tlic  riglit  ouricle  and 
ventriclu  wi're  fdled  with  n  firm  volumiuous  yellow  ftbrinoiis  clot.  With 
the  exception  of  d^nse  cwiema  of  the  inferior  lobe  of  the  left  lunjn  tli» 
rcspinUoru  organs  pruaeuteil  uotliint;  abnunnal.  The  kidneys  were  found 
granular  with  commencing  atrophy.  Tho  lower  oriaary  passages  were 
(jnito  frei^  from  diitease. 

Tho  ammouiiical  Btate  of  the  nrine  persisted  in  this  patient  for  scvcml 
snccebsive  days  ;  ami  allhou^i^h  tho  KtTreliou  was  ao  oharg(><]  with  carlwnat* 
of  nmnionia  that  it  had  a,  pun^^ent  snicdl,  and  oOenrecccd  freely  with  acids, 
when  f]iiitc  fresh,  the  x>atic-nt  exi>ericnce<l  no  pain  or  uneasiness  about  the 
bliiddern  or  during  tho  act  of  micturition— wliiiih  was  not  unduly  frequent. 
The  urine  contained  no  pus.  The  ammonia  in  this  case  must  have  lieen 
derived  directly  from  tho  blood,  and  not  produced,  as  is  usua]  in  ommonincal 
orines,  by  transfonnation  of  urea  in  the  lower  urinary  passages.  Such  an 
occurrence  lietokened  a  free  genemtiou  of  ammonia  in  the  blood  ;  there 
were  no  uneraic  Bymptom.")  on  the  days  when  the  urine  was  ammoniacal. 
Did  tho  elimination  of  ammonia  by  the  kidneys  stave  off  unemic  accidents  1 

TJiiories  of  uramia. — The  absence  of  anatomical  lesions  in 
the  brains  of  persons  who  die  of  uraemic  coma  and  oonmlaiona 
has  constrained  pathologists  to  look  elsewhere  for  their  de- 
termining cause  ;  and  by  general  agreement  it  has  been  assumed 
that  that  cause  consists  in  certain  alterations  in  the  composition 
of  the  blood,  from  tlie  accumulatiou  iu  it  6f  the  excremontitiona 
matters  which,  in  the  liealthy  state,  are  removed  out  of  the 
body  hy  the  kidneys.  The  blood  thus  ptiistmed  is  no  longer 
capable  of  ministering  to  the  tranqniland  healthy  oijerntions  of 
the  nervo-must'ular  system,  and  engenders  the  various  abnormi- 
ties of  motion  and  sense  which  have  been  just  described.  The 
doctrine  of  imemia  or  urina^mia,  thus  broadly  stated,  roata  on 
the  following  authenticated  facts : — (1),  Suppression  of  urine 
from  any  cause,  is  followed,  sooner  kjx  later,  by  insensibility  and 
couvulaions  ;  animals  whose  renal  arteries  or  ureters  are  tied, 
or  whose  kidneys  are  removed,  perish  with  similar  symptoms  ; 
(2).  Certain  excromentitions  substances  Imve  been  fouud  in 
great  excess  in  the  blood  of  persons  suffering  from  nriemic 
gjTnptoms,  namely,  water,  urea,  creatine,  creatinine,  and  the 
extractives. 

But  pathologists  have  not  been  content  with  this  general  ap- 
preciation of  the  matter,  and  have  striven  to  trace  the  pheno- 
mena to  the  presence  of  some  one,  or  the  derivatives  of  some 
one,  of  these  excrementitious  Bubstonces  in  the  blood.     It  will 
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not  be  necessary  in  a  practical  work  like  the  present  to  enter 
ftilly  into  tbe  controversies — still  undecided — which  have 
arisen  on  this  subject.  It  will  suflfice  to  indicate  the  diflerent 
vlew8  which  hare  been  enunciated ;  and  to  express  my  own 
conviction,  after  a  careful  review  of  the  obscn-ations  and 
experiment  adduced  on  all  hands,  that  none  of  the  exclasive 
theories  of  nnemia  have  made  good  their  claim  to  acceptance. 

Hammond  and  Richardson,  following  the  original  notion  of 
TVillis,  contend  tlmt  the  special  poison  in  these  cases  is  nrea.^ 

Frcrichs  maintains,  on  the  other  hand,  that  urea  is  it-self 
innocuous  ;  that  it  may  be  injected  into  the  veins  of  animaU 
without  detriment ;  that  the  mischief  in  nnemia  arises  fVom 
the  transformation  of  the  urea  accumulated  in  the  blood 
iuto  curbonute  of  ammouiu,  aud  that  the  carbonate  of  tun- 
monia  so  generated  is  the  immediate  excitant  of  the  nervous 
symptoms,  Frerichs  upholds  this  doctrine  by  two  pro- 
positions which  he  claims  to  have  proved :  namel}',  {1\ 
that  carbonate  of  ammonia  invariably  exists  in  the  blood  of 
orffimic  patients,  and  in  that  of  animals  rendered  uncmic  by 
removing  their  kidneys,  and  can  even  be  discovered  in  their 
expired  air  ;  (2),  That  carbonate  of  ammonia  injected  into  the 
veins  of  healthy  imimals  produces  fits  of  convulsions  with  in- 
tervening pauses  of  oomai  exactly  resembling  gennine  nrsemio 
attacks. 

Trcitz  suggested  a  modification  of  this  view.  According 
to  him  urea  is  not  transformed  in  the  blood-vessels,  but 
is  first  vicariously  excreted  into  the  alimentary  canal ;  here 
it  is  speedily  converted  by  the  gastro-intestinal  mucus  into 
carbonate  of  ammonia ;  the  carbonate  of  ammonia  so  formed 
is  theu  absorbed  into  the  blood,  and  produces  its  poisonous 
effects.  That  urea  is  excreted  by  the  intestines  in  Bright'a 
disease  is  undoubted,  and  its  swifl  conversion  into  carbonat^j  of 
ammonia  has  been  proved  experimentally  by  Bernard.  This 
theory  of  Treitz  furnishes  at  least  a  rational  explanation  of 
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*  Richter  found  thftt  loIutionB  of  ami  (30  per  eent )  Applied  dircoity  to  ibo 
•riiitic  nerrea  of  fruf;^,  i>n)4luced  \}u\y  KlifE^t  and  oiicertaiit  cnnvuliiioii*  of  ih« 
iDUBcte^  Cur  inferior  to  iboM  frodaci-d  by  a  Aolution  of  eomiuun  mil.  A 
toturiiicil  eoliitiou  of  urun  |iroducnl  no  oouTuisiona  &t  atL— ^F.  Utcbter — 
.llMtig.  Diss.  :  KrIaitgCD,  1840). 
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urtemic  vomiting  and  diarrhoea,  and  of  the  presence  of  the 

volatile  alkali  in  the  mattcra  so  discharged. 

Sinro  the  tlicory  of  Krcrichs  was  first  proranlp:fit<?d,  however, 
it  has  \)ev.n  ascertained  by  Richardson  and  UammoTid  that 
ammonia  naturally  exists  in  the  blood  of  healthy  auimalfl  :  and 
all  sub5c(|uciit  obsorvera  (with  the  sole  exception  of  Peirolf) 
have  failed  to  discover  in  the  blood  of  animals  rendered  uneraic 
by  the  removal  of  their  kidneys  any  larger  amount  of  ammonia 
than  exiiitii  in  the  Iicalthy  state.  It  has  been  likewise  shown 
that  other  substances  than  carbonate  of  ammonia  (chloride  of 
sodium,  urine,  and  urea)  are  aipable,  when  injected  into  the 
bloo(^L,  of  evoking  comatose  and  couvulaive  phenomena. 

The  recent  exixjrimcntH  of  Oppler,  Schottin,  Perls,  and 
ZaleakT",  seem  to  have  given  the  coup  iie  grtict  both  to  the 
ammonia  and  to  the  urea  theories  of  uneraia ;  and  they  indicate, 
in  a  very  clear  manner,  that  urseraic  manifestations  depend 
mainly  and  essentially  on  the  accumulation  in  the  blood  and 
tissues  of  those  primary  products  of  tissue-metamorphosis 
(creatine,  creatinine,  and  other  extractives),  which,  in  a  later 
stage  of  histolysis,  are  converted  into  nrea  and  nric  acid. 

But  tl^iose  experiments  arc  still  more  remarkable  for  their 
general  bearing  on  the  current  views  of  the  functions  of  the 
kidneys.  It  has  been  hitherto  snpjKtsed  that  the  ofRcc  of  the 
kidneys  was  merely  to  separate;  ftora  the  channels  of  the  circu- 
lation  and  transmit  to  the  urine,  the  urea  and  uric  acid  which 
already  exi-ted  pi-e-fonned  in  the  blood ;  but  it  now  appears 
that  urea  and  uric  arid  are  aciually  proditcetl  in  the  kUhuys; 
and  that  any  traces  of  them  found  in  the  blood  ore  due  to  re- 
absorption  from  the  urinary  channels. 

The  observations  on  which  these  unexjMJcted  conclusions  arc 
based,  are,  briefly,  the  following  : — 

Opptur*  found  that  urea  wa«  rniirh  nrnn*  nbumlant  In  the  Uckm]  of 
animnls  wboRp  uri'tf>rs  hail  l>i?on  tifd,  limn  in  thi;  bluod  of  tlioau  which  bad 
been  dcpriTPtl  af  their  kidneys  fnophrotomiscd). 

The  experiments  of  PcrUt  on  rabbits  showed  that  oo  BccumuUtion 
of  nr&fi  took  place  in  the  tisanes  of  nt>[dirotijm)sed  animals ;  wbt-rcoa  in 
animals  wliofe  ureters  h&d  been  ligiiturcd,  area  McuTnulatod  ropidly,  and 
was  most  abundant  in  24—48  hours  afctT  tha  opcniiion. 


*  Baitr.  s.  Uhra  ▼.  d.  Urttmie. 
f  fiaitr.  I.  Lehro  t.  d.  Uritnie. 


Arch.  f.  path.  Anat.  Bd.  xxi.  p.  SCO. 
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The  observations  of  Zaleskj*  on  doga,  birdst  and  aerponta  are  jet  more 
reran  rknble. 

In  ilogB,  he  found  that:— 1.  Tb©  (^niintity  of  nrcain  tbeblood  of  heullhy 
and  of  nephrotomificd  dngn  vrns  ahnost  t)ie  mme  ;  nnd  t}mt,  thcrcforr,  r«- 
movnl  of  the  kidneys  Itnit  no  influence  in  intreasinR  tbc  uren.  2.  After 
lif^tiire  of  the  UH'terH,  urea  wun  always  foand  considerubly  increased  in 
the  ItltHid,  the  lymph,  in  the  contents  of  the  6tomat?h  and  intestine^)  and 
eqwciftlly  in  the  tisHuea.  3.  Accuiuulation  of  a  large  quantity  of  nrwt  in 
the  blood  did  not  increase  the  ammonia  in  the  blood.  4.  Creatine  w«a . 
always  considerably  increase<l  in  the  musclois  after  nephrotomy. 

In  ItiffJs,  iiupUrotomy  was  found  to  be  an  impracticablf  operation;  but 
ligature  of  the  urelenf  proved  an  easy  prooeediujj.  The  ex puriineota 
on  birds  (fowls  and  geeso)  yielded  the  foUotting  results  . — 1.  In 
beoltliy  biids  no  traces  of  nric  acid  or  area  could  l>e  discowred  in  th# 
blood.  2.  Ligature  of  the  ureters  cauwd  death  from  uripniic  coma  in  20*— 
37  hiiun  :  this  operatiun  waa  always  followed  by  most  abundant  dtfjAMitt 
of  urates  in  tUu  Uuid»  and  solid  tissaea  of  the  body.  TheAt^  dt;pM«it»  .showed 
themselves  not  earlier  thau  twelve  hours  nfter  the  opfniliou,  anil  were  tll« 
more  abundant  the  longer  tlm  animal  lived  after  the  operation.  Tbm 
deposits  firet  appeared  in  the  lymphatic  system,  then  in  the  blood  and  oil 
the  other  tissuea.  3.  The  depasits  first  appeared  in  and  olniut  the  kidneys* 
and  then  8j>rBad  fmm  tbebe  as  a  centre.  The  lymphatic  vessels  wenr 
gorged  with  white,  amorphous  or  crj'stalline,  urates,  and  the  serous  mem* 
brancs  of  the  abdomen  and  tliorax  thickly  bncrusted  with  the  uanu. 
4.  No  increase  of  the  omtnouia  in  the  blood  could  be  detected. 

In  serpents,  both  nephrotomy  and  ligature  of  the  ureters  were  found  to 
be  easy  operations.  The  following  results  were  obtained  : — 1.  The  blood 
and  tiHsuoB  of  8crj>cnts  contain  no  traces  of  uric  acid  in  the  normal  state. 
%.  Nephrotomisfd  aerpunts  lived  18 — 24  days;  ligature  of  the  nreterH 
caused  death  in  about  2&  dftys.  3.  hi  uephrotomi^d  acq)cntH  no  uhc  acid 
or  urato.t  was  found  after  death  in  any  purt  of  the  hudy,  i-xrept  a  !>mal1 
quantity  in  the  cloaca,  where,  presnnmbly,  it  oxiste<I  Iwfore  the  nperatioo- 
4.  After  dpath  from  ligatnrt-  of  tlm  nreters,  all  th(j  organs  and  tissues  wer» 
found  strongly  infiltrated  with  unites,  which  foimed  thick  white  cnuta 
and  patches  on  all  the  mucous  and  serous  meiubranea,  in  the  joints,  in  aod 
u(»on  the  kidupya,  livnr,  heart,  and  sjiloen.  By  chemical  analysis  uri't 
acid  was  also  abundantly  fonnd  in  the  luuga,  muscles,  aud  throughout 
the  body. 

Dr.  0.  Reca  believes  that  the  tenuity  of  the  blcwxl  in  Brijrht^ 
disease  is  not  without  influence  in  the  production  of  the  cerebral 
symptoms.  Traube  hns  still  further  developed  this  idea.  He 
contends  that  the  watery  state  of  tlie  blood  predisposes  to  in- 
terstitial transudations ;  that  the  hypertropliy  of  tlic  left  ven- 
tricle increases  enormously  the  lateral  pressure  in  the  arterial 
system  ;  that  when,  from  any  cause,  a  still  ftirther  increase  in 

*  Cntersuoh.  U.  d.  arbmlBchen  Proc«fis,  cto.     TUhiageo,  1&^5. 
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the  tennity  of  the  blood-serum  occurs*  serous  transudation 

takes  place  throug^h  the  cerebral  capillaries,  and  gives  rise  to 
oedema  of  the  brain.  This  cedema  causes  compression  of  the 
minute  cerebral  vessels,  and  determines  an  ana'mic  state  of 
braiu,  and  thereby  unumic  convulsions  and  coma.  He  is  further 
of  opinion  that  the  symptoms  arc  of  a  comatose  character  when 
the  o'denm  and  anjcmia  aflect  the  hemispheres,  and  convulsive 
when  the  central  ganglia  are  the  parts  affected. 

None  of  these  theories,  considered  exclusively,  explains  satis- 
factorily the  protean  phenomena  of  uneraic  intoxication,  as 
witnessed  at  the  bed-side.  The  subjects  of  Bright's  disease 
suffer  under  a  deep  abuonnality  in  the  composition  of  the 
blood  and  tissues.  The  blood  is  unnaturally  watery  and  poor 
in  albumen  ;  the  blood  and  tissues  are  nnnatuniUy  charged 
witli  the  primal*)'  histolytic  products  (creatine,  extractives,  itc.)» 
and  with  excrcmcntitious  urinary  compounds  (urea  and  uric 
ocid),  perhaps  also  with  the  products  of  the  decomposition 
of  some  of  these.  This  state  appears  to  induce  in  the 
nervous  centres  a  proneness  to  sudden  disonler  and  loss  of 
equilibrium.  A  crisis  may  at  any  moment  be  brought  about 
by  an  exaltation  of  one  or  several  of  the  disturbing  elements, 
or  by  a  supervention  of  some  new  and  different  cause  of 
irritation  (hysteria  menstruation).  A  similar  hyper-sensitive 
state  of  the  nervous  system  prevails  naturally  in  early  life  ; 
and  an  irritation  which  would  l>e  of  no  moment  in  an  adult 
(teothinoj,  worms,  embarrassed  digestion,  cutaneous  irritation, 
&c^)  suffices,  in  an  infant,  to  awaken  convulsive  and  comatose 
phenomena  closely  resembling  those  of  urtemia. 


DIAGNOSIS  AND  PROGNOSia 


iDiaffnoaia. — Under  ordinary  circnmstnnccs,  chronic  Rright's 
icase  presents  symptoms,  and  a  condition  of  urine,  so  cha- 
racteristic that  it  can  scarcely  be  confounded  with  any  other 
malady.  Even  when  dropsy  is  absent,  a  persistently  albuminous 
state  of  the  urine,  apart  from  heart  disease,  hardly  belongs  to 
any  other  condition. 

Temporary  albuminuria,  as  we  have  seen  (see  Congestion  of 
the  Kidneys),  occurs  occasionally  under  a  variety  of  inflanuno* 
tor}'  and  febrile  conditions,  without  stnictural  changes  of  any 
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impoftmc*  in  iIm  kidnefL    Them 

diiime  ta  tbe  tk&mtx  of  drofmad 

nVbmmm  is  ako  founDj  rcfj  «b^  i  Uw 

naionl  or  erao  cwiie  iiiBtead  of 

ddkw««e>  oeeaf%  it  k  iptediljr  IbQMred  bj  tlie  uiri 

fl|l|)CSmiC6  of  ajMBMO. 

Th«  nal  diagnostic  difficulties  Be: — (a)  in 
MOte  and  cuimble  cases  frpn  ebraoio  eonftnMd  odcss  (() 
dfliermininK  tlie  precise  snatonacsl  dances  6V><>^r  on  in  tfe; 
kidaejrii  *  Mid  (r)  in  detecting  the  disesse  when  it  Is  eocomfeflcsil 

miMk^  t)j  an  infiamznatorT  complication  cr  a 

(</)  Tbo  cnse  mast  be  confiidered  as  belongmg^  to  thei 
and  confirmed  clasA,  if  the  disease  hare  crept  on  insidiocu^f, 

if  it  be  found  complicated  with  chronic  pbthisia*  canesi 
c*ontiniv.*f]  ftuppanitiona,  oonstitntional  STphilifly  enlnrgmi  ttwi 
<;r  n]il»r('n»  cirhyiK^rtrophy  of  the  left  Tentricle. 

If  till*  inviUiiun  hare  l)een  acute,  and  the  albominnria  stfll 
]inf!or  ufltor  the  abatement  of  the  febrile  svinpUinis, 
l>ecom(*H  a  ncccRwvry  element  in  the  diagnosis.  With  ererydij 
that  p(vM(c«  by  without  diminution  of  albomen  in  the  nnn«.tlic 
fear  gi'owA  stronj^cr  that  the  discaae  has  become  confirmed,  is 
Nuch  a  coujoncturu  the  cliaroctcr  of  the  urinary  deposit  snpptoi 
imiM>rtunt  iufonnation.  If  the  epithelial  elements  and  Uoodi 
corpUHclw*  continue  to  be  freely  discharged,  and  no,  or  only 
triflin^f,  nignM  of  fatty  diunges  api>eAr  in  the  renal  deriratiTos, 
there  iH  good  rcoHtin  for  couBdetice  tliat  the  observer  has  to  do 
with  the  declining  Rtngos  of  an  acnt^o  diflordcr.  If,  on  the 
other  hand,  nlbunuTn  |)crsist  in  ron8ideral)lc  quantity  after  the 
pyR?xirt  liiw  paaswl  away,  and  aft^jr  blood  has  ceased,  or  almost 
ceaiitMl,  to  apjtcar  In  the  urine,  it  is  probable  that  the  disease 
has  lapfied  into  a  chronic  and  confirmed  state  ;  and  if,  in  addi- 
tion to  tlicAo  uutoward  signs,  the  deposit  exhibit  marked  fattj 
ohftUj^'o,  (.hut  pmbubility  becomes  a  certainty. 

It  niUHt  uut  be  forgotten  that  patients  suffering  from  chronic 
Bright'ti  disttiisc  uro  subject  to  occasional  febrile  exacerbations, 
in  which  the  urino  iHJoomes  scanty,  high  caloured,  tuid  perhaps 
liliMMly.  Huch  cxacerbationB  arc  liable  to  be  confounde*]  with 
the  acute  diaordir  ;  and  when  there  ore  no  clear  indications  of 
chronicity  in  the  previous  history,  in  the  character  of  the  renal 
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derivatives,  or  in  the  co-existence  of  complications,  the  differen- 
tial diagnosis  of  the  two  conditions  may  be  quite  impracticable 
until  the  Ia[>sc  of  time  shall  linve  cluared  up  the  aiiibigiiity. 

{b)  For  the  difrerential  dia^cnosis  of  the  ditlercut  types  of 
degeneration  going  on  in  the  kidneys,  the  reader  is  referred  to 
the  synopses  of  distinctive  sjTnptoms  furnished  in  the  first 
section  of  the  present  chapter  (pp.  318,  321,  326). 

(r)  "When  the  case  comes  under  notice  for  the  first  time, 
masked  by  an  inflammatory  complication  (pneumonia,  endo-,  or 
|)eri-carditi.s,  &c.,)  a  cine  to  the  primary  disorder  must  be 
sought  in  the  previous  history  of  tlic  case,  and  in  the  associated 
symptoms.  When  dropsy  (or  the  history  of  any)  is  absent^  the 
primark'  renal  disease  is  apt  to  be  overlooked,  and  the  case 
rcj^anled  as  one  of  simple  inflammation  of  the  organ  alfected : 
the  nnne  (in  snch  cases')  assumes  a  fcl)rile  character,  urea 
becomes  abundant  in  it^  and  its  sjiecific  gravity  rules  high.  If, 
nnder  such  circnrastances,  the  quantity  of  albumen  in  tlie  urine 
be  but  small,  the  absence  of  Briglit's  disease  may  be  counted 
on ;  but  the  converse  deduction  is  not  invariably  watranted. 
In  pneumonia  I  have  seen  the  urine  for  some  days  "highly" 
albuminous  withont,  as  the  sequel  showe*!,  the  existence  of  any 
renal  degeneration.  In  plenrisy  and  pneumonia  (and  espec'iully 
the  former)  the  simultaneous  implication  of  the  two  sides 
furnishes  a  strong  presiunption  (supposing  the  urine  be  albu- 
roinous)  that  the  inflammation  is  not  simple,  but  secondary  to 
renal  disease.  The  existence  of  cardiac  hypertrophy  without 
valrnlar  disease,  or  of  notable  ansemia,  also  favours  the  suppo- 
sitiou  of  Bright'g  disease. 

The  ditferential  diagnosis  of  nrajmic  coma  and  convnlsions 
has  been  already  jKiintod  out  (see  p.  351). 

Tlie  absence  of  casts  in  an  albuminous  urine  gives  no  security 
against  the  existence  of  renal  degeneration;  indeed,  this  ab- 
sence is  generally  more  apparent  than  real  When  the  casts 
are  few  in  number,  and  small,  they  subside  very  imperfectly, 
and  are  apt  to  esca{>o  detection,  even  with  the  most  careful 
examination.*    lu  other  cases  the  absence  of  easta  is  only 

*  At)0(it  two  jean  o^t)  I  wu  oouiuIttMl  hy  a  medical  man  wlio  wa«  lufferiiig 
rom  pcivtKteut  albuuinariii,  Uv  biruKlf,  «ud  auotb«r  pncliticiuor  who  wu 
veil  occtutumcd  to  such  iui^uiriu,  bad  failed,  nlkr  rei^eated  examioationa,  to 
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temporary ;  and  I  have  known  ii  most  absotate  in  some  of 
those  sad  hopeless  cases,  where  the  renal  disease  is  t)ie  u!tjmat 
upshot  of  an  intractable  stmmons  or  Ryi>hiHtic  cachexia. 

Prognosis. — The  prospects  of  a  patient  suffering  from  con- 
fimied  chronic  iJri-^ht's  disease  arc  cxcoctlinglj  gloomy.     Th< 
Uixtural  changes  in  the  kidneys  are  of  a  kind  that  do  not  admit 
of  reparation.     The  Malpighian  bodies  become  enveloped  in 
an  exudation  of  low  plastic  material,  of  which  tlie  only  toudcncjrj 
is  to  proi;a*ssivc  contraction,  and  the  tubuli  arc  either  Mockuc 
up  with  fibrinous  plufi^s  or  shrivelled  into  useless  fibres.    Th< 
gland  is  not^  however,  equally  affected  throughout  all  its 
and  the  less  injured  portions  carry  on,  impeifectly,  the  depi 
tive  functions.     As  the  sounder  jx)rtion8  become  more  0Q( 
more  involved — and  there  is  an  almost  inevitable,  though  sloi 
tendency  to  this — the  work  done  by  the  kidneys  grows  less  an^ 
less,   and  the  blood   is   more   and   more   contaminutx^d   tril 
histolytic  and  urinous  elements,  until  at  length  a  limit 
approached,   which   is  incompatible  with  life.      Lont;  bcfa 
this  extreme  limit  is  reached,  however,  death  is  brought  aboi 
in  a  large  number  of  cases  by  one  or  other  of  the  niuneroi 
complications  to  which  the  subjects  o£  renal  degcneratioa 
obnoxious. 

In   certain  more   favourable   cases  the  stmcturul   chi 
cease  to  advance,  the  dropsical  effusions  (if  any  existed) 
absorbed,  and  the  condition  of  the  patient  remains  statiom 
perhaps  for  months,  perlmpa  for  years  ;  and  he  may  be  abh 
witli  proper  precautions,  to  prolong  existence  in  fair  coi 
and  even  to  pursue  light  avocations,  for  veiy  consi< 
periods  of  time.    Cases  protracted  to  five  and  six  years  arf 
uncommon,  and  a  few  instances  are  recorded  in  which 
patient  haa  survived  for  ten,  fifteen,  and  even  twenty 
The  tenure  of  life  under  these  circurastanoes  is  exa 
precarious,  and  an  impnidont  indulgence  or  exposure 
bring  life,  in  a  few  hoars  or  days,  to  the  verge  of  destni( 

doiect  ft  sinjtie  cast  in  the  urine.  The  ipecimen  of  nrioe  Mot  to  me 
aside  for  twelve  hoars  iti  an  appropriate  urine-f^lasa.  At  the  oml  nf  U)atperi4 
I  cnalJ  not,  after  long  searcliing,  discover  a  aingle  caat  Xex.t  day,  however, 
urine  <.ie[>o»iu-4l  an  abandant  aedimenl  of  very  mioute  uric  acid  oryatAlk 
again  searching  for  co^ls  I  foaod  Beveral  witboat  diffiealtj— the  prvcipitslH 
iff  the  uric  acid  had  carried  tbom  down. 
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the  patient  walks,  as  it  were,  on  a  slmnbering  volcano, 
which  may  at  any  moment  waken  its  fires  with  a  fatal 
explosion. 

But  although  the  final  prognosis  in  chronic  and  confirmed 
cases  is  thus  anfavonrable,  the  immediate  prospccU  of  the 
patient  may  be  fair,  and  there  is  still  hope  that  by  judicioue 
mana^'ement  amelioration  of  the  more  distressing:  symptoms 
may  be  brought  about.  Except  in  the  ultimate  stajrea  of  the 
disease,  the  dyspeptic  syrnjitoms,  the  irregukrities  of  the 
bowels,  the  dropsical  accuiaulatioua,  luid  the  brouchial  cjitarrh, 
may  be  combated  with  ^rood  proimbility  of  success.  The 
following  exan)ple  is  a  striking  illustration  how  near  an 
apparent  cure  the  subsidence  of  the  symptoms  may  proceed, 
even  from  an  apparently  desperate  extremity, 

Mr.  B.,  ii  di^sigiicr,  of  sober  Imbitii,  trt  33,  cominlted  ma,  M.iy  9th, 
18«2.  Hi*  was  sulforing  from  great  and  general  anasarcft  with  ascites. 
The  urine  was  ncanty  ami  inteniwly  albuminoilB.  Tliero  wna  an  abnrnlant 
deposit  of  ttibe-cAfitif  itiid  rt'niil  vpithcUitm.  These  structurea  exhibited 
the  apjiearanccs  of  advanced  futty  degcnoratinn. 

The  pittient  stated  that  the  dropsical  M'mptomi  Kad  existed  a  twelrs' 
month,  antl  lud  come  on  gradnally— first  in  tho  fcctj  then  in  the  fiwe— 
without  known  catiae. 

A  fortnight  nftor,  I  was  reqneatfld  to  sea  Mr,  B.  at  las  own  house.  Ho 
wfts  then  contiiied  to  beil ;  the  swolUngs  hod  considerably  increasud  ;  the 
legs  were  tense,  and  incapable  of  being  moved  from  excessive  uedfioa  ;  Iho 
peritoneal  eirusion  was  very  great  niere  wo*  severe  dyspnoea  (orthupUixu) 
and  fr^itient  vomiting.     The  uriue  was  almust  snppressvd. 

Taking  into  oonaid oration  the  state  of  tho  urine,  the  character  of  the 
deposit,  and  tho  time  the  disease  hud  ainwidy  existed,  together  with  tho 
threatening  gravity  of  the  general  symptoms,  it  seemed  hardly  [toxsihle 
that  the  patient  could  rally  to  anything  like  seeming  health  :  anil  yet  this 
took  place.  (ouipuund  jalap  powders  were  administered  freely,  and 
blanket  baths  applied  daily.  C'upioua  watery  motions  wuro  produced ; 
the  h-gs  burst,  and  uu  immense  quantity  of  Huid  drained  away.  Improve- 
ment went  ou  steadily  in  the  course  uf  the  ensuing  mouth  ;  in  Sejitember 
th*^  dropsy  and  ascites  hod  nearly  disapiieared.  A  specimen  of  uriue  (of 
whirh  the  How  was  copious)  was  sent  to  me  at  this  time  for  exainiuutiuu. 
It  was  only  slightly  albominuusi  and  afUr  a  diligout  search  I  failed  to 
detect  any  casts, 

I  did  not  see  the  patient  after  this ;  bat  Mr.  Briggs,  with  whom  I  saw 
the  case,  informs  me  tluit  shortly  after,  the  patient  went  to  Walos  ;  whera 
he  t'ontiunod  to  iui|>rove  :  the  unloma  disuj)]>oared  ulmo.'^t  entirely ;  the 
a]iiH*titu  returned  ;  and  tho  strength  was  su  &r  restorvd  that  he  was  ablo 
to  walk  fifleen  inilea  in  a  day. 

Ou  his  return  to  town,  however,  tho  dropsical  symptoms  rc-appetrcd, 
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and  increased  ;  and  a  coogh  aet-io.  aooompauied  vith  purulent  npecton- 
tioiL  The  pulmonary  Kyinptoriis  gniilually  H<h'Hiic<Hl,  oud  hv  died  in 
September,  IbdS,  aUuut  uigbteen  muntlis  tiftirr  1  bud  llrst  been  hica. 

Tho  fatournble  and  mifaTOural)le  signs  in  BrighCa  diseiwc 
hare  rclutiuu  to  the  state  of  the  skin,  the  dumtion  of  the 
disuase,  the  degree  of  deviation  of  the  urine  from  its 
natural  qnantity  and  composition,  and  the  cxisteuoe  of 
coniplicationa. 

Tlio  signs  which  indicate  that  an  nnfavonrable  termination 
is  not  far  distant  arc : — obstinate  dryness  of  the  skin,  the 
urine,  which  had  previously  been  abundant,  becoming  stuadilj 
scantier  without  proportionate  increase  in  Llie  specific  graTity, 
evidence  that  the  disease  has  existed  eorae  years,  n;pcuti 
recurrence  of  uiiemic  pheuouienii,  excessive  seixjus  elfusio 
excessive  cardiac  hypcrtropliy,  a  persistently  feverish 
Speedy  death  is  indicated  by  the  breaking  forth  of  pncuin 
or  jjcricarditis,  by  suppression  of  ui-ine  or  uncxintrollabl 
Tomiting  and  diarrhoea.  The  absence  of  these  signs  may  be 
construed  in  a  favourable  sense,  as  indicatinjc  a  stationary 
state,  and  tlie  probability  that  the  final  issue  may  be  yet 
distant. 

An  excessive  proportion  of  albumen  in  the  urine,  altho 
a  proof  of  the  activity  of  the  morbid  process,  and  therefore 
Biirn  of  evil  angury,  is  not  necessarily  proplictic  of  impending! 
death.  In  a  case  which  I  saw  with  Mr.  Stephens,  the  urinei 
which  was  examined  almost  daily,  became  constantly  solid  on 
boiling,  for  a  period  of  more  than  two  months.  During  this 
period  the  patient's  condition  was  stationary  ;  he  was  tbttD 
seized  with  fatal  pneumonia,  of  which  he  speedily  perished. 
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In  tJic  management  of  cases  of  confirmed  Bright's  disease^ 
three  objects  are  to  bo  especially  aimed  at,  namely:  {a)  to 
hinder  the  further  extension  of  tlie  Rtructunil  cliimj^es  in  the 
kidneys ;  (b)  to  prevent  the  occurrence  of  uneniic  and  iuflam- 
matory  accidents  ;  and  (c)  to  palliate  or  remove  certain 
threatening  or  burdensome  symptoms  —  anaimia,  dropsy, 
dyspeptic  and  uraomic  phenomena,  &c. 
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To  ftilfil  the  first  indic^ition,  the  conditions  under  which 
the  complaint  originated  must  bo  carefully  traced  out,  and  the 
l>atient  removed  as  completely  as  poe^sible  from  their  further 
influence.*  In  some  instances  this  is  practicable  ;  as  when  the 
diseoBC  follows  intemperance  or  long  continued  exposure  to  wet 
and  cold.  In  protracted  suppurations,  necrosis,  caries,  joint 
disease,  stricture  of  the  urethra  and  old  vesical  inflammation, 
the  possibility  of  the  development  of  renal  degeneration  should 
be  kept  in  view  by  the  surgeon,  and  should  have  wcij^ht  in 
considering  the  propriety  of  operation.  In  all  such  atfectiona 
the  condition  of  the  urine  should  be  nan*owly  watched  ;  and 
the  first  apjieai-auce  of  albumen  is  a  warning  that  Uie  oppor- 
tmiity  for  operative  procedures  is  slipping  away,  never  to 
return. 

There  is  no  evidence  that  local  countcrirritants  of  the  severer 
class — issues,  setons,  moxas,  Ac— a[)pliod  over  the  kidneys, 
exert  any  good  eftect ;  and  the  ulcerations  they  sometimea 
leave  are  apt  to  prove  intractable.  Mustard  poultices  and 
tincture  of  iodine  may  be  applied  when  the  loins  are  the  scat 
of  aching  pain ;  but  their  influence  on  the  renal  lesion  is 
probultly  nii.  Blisters  are  inadmissible  on  account  of  tbeir 
specific  irritating  effects  on  the  urinary  system. 

The  patient  should  be  habitually  clotliud  in  flannel,  both 
limbs  and  trunk  ;  and  the  activity  of  the  skin  should  be  further 
cncf>ui*aged  Ijy  moderate  walking  or  carriage  exercise,  and  the 
occasional  u^^e  of  warm  baths  and  frictions  of  the  surface. 
The  bowels  should  be  opened  at  least  once  daily,  and  the  diet 
should  be  light  and  nutritious.  Milk  agrees  well  with  the 
majority  of  this  class  of  patients,  and  may  be  freely  partaken 
of.  Two  or  three  glasses  of  claret  or  hock  daily,  or  a  glass  of 
sound  beer,  are  permissible  ;  but  the  stronger  wines  and  all 
Bpint8  agree,  as  a  rule,  badly,  and  should  not  bu  allowed 
nnlfrss  special  circmustunces  imperatively  call  for  their 
adniinistratiun. 

Medicinal  agents  of  rol>orant  character  should  be  exhibited 
from  time  to  time — but  esi)ecially  prepai-ations  of  iron.  I 
have  l.veen  in  the  habit,  when  the  secondary  symptoms  or 
oomplicatioua  do  not  call  for  special  treatment,  of  conlcntiug 
myself  with  giving  lb  or  2b  drops  of  the  muriated  tincture  of 
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irou  in  n  wine-glass  of  water  night  and  morning — combJn< 
in  cases  of  strumous  affinities,  with  cod-livcr  oil.  If  th< 
tincture  produces  headache  or  disturbs  dirjestion,  some  othci 
chalybeate  must  be  substituted — the  citrate  of  ii-onf  citrate  ol 
iron  and  quinine,  the  synips  of  the  phosphate  or  the- iodide  o( 
iron,  the  saccharated  carbonate  or  the  ferrum  redactum,  One^ 
or  other  of  these  preparations  can  generally  be  made  to  agrco,] 
It  is  important  to  get  patients  with  chrouic  Uright's  disease  tO| 
take  iron,  for  saturation  of  the  system  with  iron  is  the 
safeguard  against  the  j)roft)nnd  anieraia  whicli  is  a  fertile 
source  of  danger  and  distress  to  the  sufferers  from  chroniol 
renal  degeneration. 

Are  there  any  medicinal  substances  capable  of  excrt-ising. 
control  over  tfio  quantity  of  albumen  lost  by  the   urine  ?j 
Exact  observations  do  not  give  an  utHrmativc  ans^ver  to  ihit 
question,  though  a  certain  reputation  has  been  gained  by  lb< 
mineral   acids  (especially  nitric   acid),   iodide   of    potaKsimn,' 
tannin  and  gallic  acid.     Dr.  Parkes  exliibit-ed  large  doses  of" 
tannin  and  gallic  acid  without  producing  any  diminution  of 
albumen.    I  have  in  a  number  of  cases  used  gallic  acid  for  a 
period  of  many  weeks,  but  could  not  convince  m}'scif  in 
single  instance  that  it  liad  any  favourable  influence  on  tbej 
excretion  of   albumen,  and  in   some   instances   it  occasioned! 
serious  gastric  disturbance.     Oppolzer  has  recommended  alaiD« 
and  the  trials  of  Heller  support  tliis  recommendation. 

Knowing  as  wo  do  that  persons  with  albuminuria  and 
degenerated  kidneys  may  preserve  passable  health  for  years,  so 
long  as  digestion  is  good,  the  blood  not  too  impoverished,  and 
the  complications  kept  away,  the  practitioner  is  not  justiJied  in 
interfering  too  actively  when  this  stationaiy  condition  in  main- 
taiued  ;  he  should  coniine  hims^elf  to  the  enforcement  of  sound, 
hygienic  rules  and  preventive  nicasurca.  The  patient  should  be 
made  clearly  to  understand  that  he  is  to  treat  himself  as  ft 
valetudinarian  ;  and  that  in  his  clothing,  his  eating,  drinking, 
exercise,  and  general  mode  of  life,  he  must  go  by  rule,  as  the 
sole  condition  of  not  running  tlie  most  fatal  risks. 

The  most  effective  means  of  combating  the  Jrapskal  offunotu 
are  hydi'agogno  cathartics  and  warm  baths.  For  general  use 
there  is  no  hydragoguo  superior  to  the  compound  jalap  powder 
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ivith  an  additional  quantity  of  the  bitartrate.  It  acts  quickly, 
and  procures  two  or  three  copious  watery  stoolB.  The  objection 
its  use  is  the  nausea  aud  KicknoKS  which  it  too  ollen 
occasions.  To  diminish  this  inconvenience  as  much  as  jiossible, 
an  active  dose  (for  an  mlult  5iii  of  the  hitartrate,  and  15  or  20 
grains  of  jalap  corrected  with  a  little  gin^r)  should  be  admi- 
nistered early  in  the  morning  twice  or  thrice  a  week.  The 
ojwration  of  the  medicine  pasees  over  in  a  few  hours  ;  and  the 
patient  has  leisure  to  recruit  himself  in  the  intervals  between 
the  doses.  Tins  proceeding  is  lees  haraasing  than  to  keep  up  a 
continuous  purgation  of  less  activity. 

Christison  speaks  in  high  terms  of  gamboge,  which  he 
employed  in  doses  of  5  grains,  sometimes  7,  and  very  rarely 
9  grains  every  second  day,  or  in  urgent  circnmstanccs  every 
day.  To  prevent  griping  he  had  it  finely  pulverized  with 
half  a  drachm  of  the  bitartrate  of  potash.  Colocynth, 
scammony,  and  chitcrium  have  also  been  employed  on  diverse 
hands.  When  the  serous  accumulation  is  very  threatening, 
and  immediate  effect*  are  demanded,  no  remedy  is  snperior  to 
elaterium.  It  may  be  given  in  doses  of  one-sixth,  or  one- 
fourth,  of  a  grain  every  three  or  fonr  hours,  until  free 
evacuations  have  been  obtained.  In  the  employment  of 
purgatives,  it  must  not  be  overlooked  that  cxhauBting 
diarrhoea  sometimes  occurs  spontajieously  in  the  later  periods 
of  the  disease,  and  that  the  use  of  drastics  has  been  known 
to  originate  this  untoward  symptom.  It  is  necessarj',  there- 
fore, to  watch  the  action  of  these  evacuants,  and  to  immediately 
desist  from  their  use  if  the  diarrhoea  ahow  signs  of  proving 
intractable. 
Warm  baths  are  unquestionably  the  most  effective  of  diapho- 
ics ;  they  not  only  promote  cutanewia  transpiration,  but 
often  increase  the  secretion  of  urine  at  the  same  time.  They 
may  be  ajii)licd  in  all  their  varied  modifications — wann  water, 
hot  air,  steam,  or  tlie  blanket-bath.  When  one  mftdification 
fails  another  may  sncceed.  Dr.  Liebcrmeistcr  describes  as 
highly  effective,  a  method  of  applying  the  warm  water  botli,  by 
which  the  temiwrature  is  gmdnally  raised  after  the  bather  i^ 
immersed.  When  the  patient  first  enters  the  bath  tiie  tern- 
peratorc  is  98° ;  it  is  then  gradually  raised  by  tlie  admission  of 
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warm  water  to  108**;  after  reiaainiug  iti  the  bath  aboot  tfcirtr- 
tivc  ininates  the  patient  Ih  packed  in  liot  blaokctA.* 

Unpleasant  consequences — headache,  enffaeion  of  the  hc^ 
unwonted  heat  of  skin — occasionally  follow  the  n*e  of  w»nQ 
baths,  and  may  even  necessitate  their  abandonment.  GcDenllj 
these  inconrcniences  diminish  oh  the  remedy  is  repeated  ;  and 
after  a  few  trials  patients  with  chronic  ivnal  diseaec  nctflv 
always  take  theur  baths  with  pleasure  as  well  as  with  ad- 
ran  tagc. 

Of  pharmaceutical  diaphoretics,  Dover^a  powder,  Jomcc* 
powder  and  liq.  Ammon.  Acetatis  have  been  chiefly  used  ;  thdr 
efleut  is  very  uncertain. 

Diuretics  are  of  much  inferior  value  to  pargatires ;  bot 
when  there  exists  a  tendency  to  Bpontams^us  diarrhoea  or  to 
severe  gastric  derangements,  we  are  constrained  to  abandon  the 
latter  for  the  former.  My  experience  of  diuretics  has  not 
given  me  a  high  opinion  of  their  efficacy.  The  testimony  of 
authors  on  their  utility  is  conflicting.  In  judging  of  their 
effects,  some  observers  liave  not  sufficiently  considered  that  a 
spontaneous  diuresis  is  the  normal  outgoing  of  ocnte  retud 
dropsy  tending  to  recovery  ;  and  that  in  patients  with  con* 
tracting  kidneys  profuse  diuresis  i^  an  ordinary  featnrx;  of  the 
quiescent  state  in  the  middle  jtcriods  of  the  disorder,  so  thai 
when  the  urine  becomes  scanty  and  the  dropsical  etTu&iozii 
increase  during  an  intercurrent  febrile  exacerbation,  tiic  re- 
establishment  of  thj  diuresis  and  the  diminution  of  the 
anasarca  on  regaining  the  quiescent  condition,  must  not  bo  too 
hastily  attributed  to  the  diuretic  wliich  chanced  to  be  employed 
j)ending  the  pyrcxial  attack. 

Diuretics  of  the  most  opposite  classes  Iiave  been  rooom- 
mended  by  diilereut  writ^jra.  Bright,  who  hud  but  slight  con- 
fidence in  diuretics,  was  in  the  habit  of  prescribing  ura  ursi 
and  pjToIa  umbellata.  Cliristison  relied  on  digitalis  combined 
with  cream  of  tartar,  Kayer  perceived  little  advantage  in 
digitalis  or  squills,  and  he  found  that  they  almost  always,  at 
length,  deranged  the  stomach.   IIoi-se-i*adish  tca,f  according  to 

•  Pnig.  ViwUljabrachr..  18C1. 

t  Half  ui  ounce  of  ttie  root  irifnsM  in  two  pints  of  wiiler  wm«  tlM 
with  wbioh  lUjFvr  oiuiUj  begftu  ;  ihia  wu  graduikJi/  inortwwd  to  ou 
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Lifi  experience,  offered  of  all  diuretica  the  best  chance  of  suc- 
cefis.  Spi-ucc  b«cr  is  a  much  more  apjeeable  bevern^,  and  ita 
diuretic  action  is  probably  not  inferior.  My  coUcagc,  Dr. 
Eason  Wilkinflon,  has  repeatedly  obtained  good  results  from  ita 
use  ;  and  on  his  recommendation  I  have  tried  it  myself  in  a 
number  of  cases,  with  favonrable  effects  ;  it  agrees  well  with 
the  stomach,  and  qneaclies  tlic  thirst,  which  not  unfrequently 
torments  patients  with  Briglirs  disease,  more  effectually  thaa 
any  beverage  I  know. 

Tincture  of  cantharides  was  employed  by  Dr.  "Wells  in  seven 
cases,  in  doses  of  30,  50,  and  even  60  dro{)S  per  day,  witli  good 
effect  in  five.  Rayer  also  reports  well  of  it  in  Bome  cases  ;  but 
he  adds,  not  without  reason,  "  it  is  an  uncertain  remedy,  which 
might  be  dangerous  in  inexi>erienced  hands." 

1  have  tried  in  my  own  practice  dandelion,  broom-tops,  and 
belladonna  with  unsatisfactory  results. 

When  other  means  of  evacuating  the  dropsical  eff^isions  fail, 
uid  the  tension  of  the  integuments  threatens  erythema  and 
gangrene,  there  is  yet  a  resource  in  acupuncture  or  incision  of 
the  legs.  This  rapid  and  easy  method  has  the  disadvjmtage 
that,  unless  stringent  precautions  are  taken,  the  punctures  are 
liable  to  become  the  focus  of  erysipelatous  infiiimmrttion,  wliich 
may  spread  and  pass  into  sphacelus,  with  disahtrous  conse- 
quences. This  mishap  is  quite  as  likely  to  follow  needle 
punctures  as  incisions,  and  after  trial  of  both  plans,  I  prefer 
the  latter.  One  or  two  cuts  with  a  lancet  should  bo  made 
lengthwise  in  the  calf  of  tlie  lc^»  or  one  of  them  may  be  placed 
on  the  dorsum  of  the  foot  The  incisions  should  be  three- 
quarters  of  an  inch  long,  and  penetrate  fairly  into  the  subcn- 
taneouB  tissue.  To  prevent  erysipelas  the  following  directions 
should  be  carried  out :  the  incised  member  should  be  wrapped 
in  hot,  moist  flannels  ;  these  should  be  changed  frequently — at 
first  every  two  or  three  hours.  At  every  change,  the  logs,  and 
especially  the  incised  parts,  should  bo  thoroughly  sponged  with 
warm  water,  aud  the  flannels  which  arc  soaked  with  the  dis- 
chfti^  should  be  completely  cleansed  l>efore  they  are  re- 
applied.    Traube  recommeuds  that  the  incisions  bo  frequently 

*nd  a-holf  onnceii.  Tlio  dri«^d  root  mikei  A  Icm  &ortd  iafasion  than  llic  frvsk 
nwt,  uf  wlijob  &  BouOler  quuitity  muai  Imj  used  ^UjU.  d.  lieuu  ii.,  p.  152). 
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washed  with  chlorine  water.  Under  sach  precautions  tliis 
treatment  may  be  carried  onfc  with  safety — always  with  gTe»i 
relief  at  the  time,  and  sometimes  with  prolonged  advantage. 

In  those  cases  which  are  characterised  by  a  copious  flow  of 
urine  (contracting  kidney),  dropsical  effusions,  if  present  at  all, 
arc  usually  slight  and  partial  ;  and  their  existeiico  depends 
chiefly  on  the  watery  state  of  the  blood,  and  the  lowered  tonicity 
of  the  blood-Tessels.  In  these  cases,  diuretic  and  cathartic 
remedies  avail  little  to  diminish  the  cedema:  better  reaalts  are 
obtained  by  ferruginous  preparations,  tonics,  and  mineral  acids. 
If  the  patient's  general  health  can  by  these  means  be  effectnally 
improved,  the  seroas  effusions  will  not  delay  their  disiq»- 
pearance.  It  is  in  cases  of  this  class  likewise  that  change  of 
air,  or  even  a  sea-voyage,  may  be  recommended,  provided 
always  that  the  disease  be  not  too  far  advanced. 

The  treatment  of  hrotichial  catarrh  and  aecondary  mflamma- 
tiom  requires  to  be  undertaken  with  a  remembrance  of  the 
primary  mischief.  Mercury  and  blood-letting  are  inadmia&iblc 
— the  former  (unless  in  the  most  guarded  way)  on  aoconnt  of 
the  peculiar  snsce])tibility  of  the  system  in  Bright's  disease  to 
mercurial  preparations,  the  latter  on  account  of  the  deep  under- 
mining of  the  strength  which  has  already  taken  place.  Internal 
antiphlogistics — aconite,  digitalis,  and  antimony — may  be 
freely  used  ;  also  external  ajtplications — chloroform  epithems, 
hot  poultices,  dry  cupping,  &c. 

The  dyspeptic  symptoms  are  readily  controlled  in  the  early 
periods  by  a  careful  revision  of  the  diet,  and  tlie  use  of  vege- 
table bitters,  prussic  acid,  and  antacids.  When  obstinate 
vomiting  of  nraimic  origin  sets  in,  it  is  very  difficult  to  subdoe ; 
creasotc,  morphia,  and  ice  permitted  to  melt  in  the  mouth,  are 
the  most  effective  remedies.  Diarrhoea  of  similar  origin  most 
be  combated  by  acetate  of  lead,  opium,  and  sulphuric  acid. 

"When  ttrtEmic  symptoms  show  themselves,  renewed  efforts 
should  be  made  to  increase  the  flow  of  urine,  and  to  awaken 
the  vicarious  activity  of  the  skin  and  intestines  by  tlic  measures 
already  described.  If  coma  and  oonvuleions  have  actually 
seized  the  |»aticnt,  further  encTgetic  action  is  demanded. 
Frerichs,  consistently  with  his  view  that  carbonate  of  ammonia 
Is  the  actual  poison  in  these  cases,  recommends  a  treatment  dc- 
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signed  to  aeutralifte  the  free  ammonia,  and  reduce  it  to  a  state 
of  innocuous  comhiuation.  He  direct,fl  chlorine  (which  may  be 
iulialed  in  the  gaBeous  state  or  taken  dissolved  in  water)  and 
tlie  veget4ible  aoids  to  be  token  intcmallVt  the  body  to  be 
sponged  with  vinegar,  and  vinegar  to  be  used  in  injections. 

During  the  convnlaive  paroxyani,  chloroform  inhalation  la 
the  most  prompt  and  ready  means  of  controlling  the  spasma. 
When  the  unemic  paroxysm  begins  with  drowsiness  and 
gradually  passes  on  to  insensibility,  or  when  convulsions  occur 
only  as  breaks  in  a  continuously  comatose  condition,  chloroform 
affords  no  prospect  of  relief. 

At  the  time  when  Bright,  Christigon,  and  Raver  published  on 
this  subject,  everything  in  the  shape  of  an  lipoploctic  or  eonvul- 
ive  seizure  was  the  signal  for  immediate  and  copious  venesec- 
tion ;  it  is  not  surprising,  therefore,  to  find  in  the  cases  they 
recount  that  free  and  repeated  bleedings  are  almost  invariably 
chronicled  in  the  next  sentence  to  that  announcing  the  advent 
of  the  uroemic  paroxysm.  Dr.  Kichardson  has  recently  advocated 
the  same  plan.  The  immediate  effect  is,  unquestionably,  in  a 
large  number  of  cases,  to  relieve  the  insensibility  ;  conscious- 
ness sometimes  returns  as  the  blood  flows.  But  the  indis- 
criminate use  of  this  jiowcrful  remedy  is  the  surest  way  to 
bring  it  into  ultimate  disrepute.  A  distinction  should  be 
drawTi  acconiing  as  tlie  renal  disorder  is  acute  or  clironic,  and 
according  to  the  strength  and  general  condition  of  the  patient. 
It  must  be  borne  in  mind  that  an  impoverished  and  watery 
state  of  the  blix)d  is  an  effective  factor  in  the  generation  of 
u^mic  phenomena,  and  that  a  blood-letting,  though  it  may 
relieve  a  present  attack,  increases  the  predisposition  to  future 
attacks.  In  the  uitemic  coma  of  acute  Bright's  disease,  and 
in  certain  classes  of  puerj>eral  eclampsia,  tlie  blood  is  as  yet 
not  materially  impoverished,  and  the  type  of  renal  mischief  is 
one  that  gives  full  hoi>e  of  eventual  recovery,  while  the  attack 
itself  is  of  extreme  danger.  In  these,  venesection — free,  and 
even  repeated — is  decidedly  and  urgently  demanded.  But  the 
matter  stands  otherwise  when  the  renal  mischief  is  chronic  and 
incurable.  The  attacks  themselves  are  not  bo  imminently 
dangerous  as  when  occurring  in  the  acute  form  of  the  disease  ; 
patients    frequently    sorvive    re]}eated    uraanuc    paroxysou 
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withoQt  the  aid  of  Tenesection  ;  the  blood  is  commonly  thin 
and  poor ;  and  lastly,  there  is  not  any  prospect  of  altimate 
recovery.  Under  these  circumstances  Iobs  of  blood  is  more 
likely  to  shorton  than  to  lengUien  life.  Further,  an  ChristiBon 
remarks  (speaking  of  advanced  renal  mischief),  when  the  torpor 
becomes  considerable  the  removal  of  blood  seems  of  little  or 
no  use.  In  some  of  the  cases  reported  by  Bright,  death 
occurred  from  coma  on  the  veiy  day  of  free  and  repeated 
Tenesection.  I  can  only  conceive  of  two  conting'encies  in 
which  withdrawal  of  blood,  in  quantity,  is  justifiable  in  chn»iic 
renal  disease  ;  one  is,  when  coma  comes  on  rapidly  in  a  peraoo 
whose  constitution  is  not,  as  yet,  seriously  deteriorated,  and 
whose  prospects  of  life  (abstracting  the  uraemia)  may  extend 
to  many  months  or  some  years  ;  the  other  is,  when  there  is  a 
necessity  for  temporary  restoration  of  the  faculties  panunoont 
to  the  "'eneral  cimnce  of  proloniring  life. 

When  the  comatose  symptoms  come  on  gradually,  the 
measures  before  enumerated  should  in  every  case  take  pre- 
cedence of  blood-letting. 


CHAPTER   V. 

SUPPUEATIOX  m  THE  KIDNEY;    RENAL 
EMBOLISM, 


HoviBiP — A  practical  treatiM  on  the  complaints  Affcctiag  the  secretion  and 
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PtrBtTLEST  formatioiiB  in  the  substance  of  the  kidney  arise 
under  three  condiLions,  iiiunely  ;  (1),  phloj^monoid  inflamma- 
Lion  cndiiij:;  in  ciirumscrihcd  abscess ;  (2),  mnltiple  ahscesses 
from  purulent  infection  ;  and  (3),  occadonally  from  embolism.* 

•  Dr.  Jolinson  descrlbea  another  form  of  "sappuratlre  nephritla,**  la  wliieh 
pt»  in  produced  lu  the  iiriniferuuii  tiitiei  bjr  iranRforiiiitinn  of  tho  reual 
tipilholiam.  TbU  Goodition  bo  found  auociated  vith  the  ocxurrenco  of 
''pnroleot  CAiti"  in  tht?  urine.  1  hare  freqiteatly  noticed  casts  of  this 
eharacter,  but  am  diapoacd  to  explain  their  appearance  diflerentljr.  It  ii  uo« 
rer;  rare  in  Bright'a  dlaeiuie,  to  find,  iu  the  urlue,  cclU  attached  to  fibriuoua 
eaeta  with  double  or  inplc  nuclei.  But  this  is  no  more  eridc-nee  of  puH  than 
the  oocarrenoe  of  the  }«.1q  corpuwlet  in  the  blood  (which  are,  aaatomicaMj, 
indislingatahable  from  pns  corpa^clest  ia  CTidcnec  of  pus  in  the  blood.  When 
the  renal  oeiU  proliferate  rapidly,  they  asaume  verj  mach  the  appearance  of 
pas  eorpoaeletf  and  displaj  el«fl  nuclei. 

The  oaaei  adduced  by  Dr.  Johnson  are  qnito  inoonelnnTe  ;  the  first  (case  3$) 
wa«  an  example  of  Bright**  dis««ie  eonphcated  with  bolls  ;  pyrtBmia  followed, 
and  ntetastaUo  abscesses  wuru  found  in  the  kidneys  and  lungs  :  the  aeeond  raso 
(No.  29)  seems  to  bare  been  an  example  of  the  mottled  whit«  kidney  acutely 
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kidofjr  In  daitnictlim,  and  oottvort  H  into  o  bog  of  pao. 

Au  ftbtooM  of  lite  kidney  generAlljr  opens  into  tke  pelTv  of 
Um  orjn^t  «nd  it«  cootoDta  are  ducbafi^  bj  the  onttf;  TliB 
t«  t)/  far  t}i«  moNt  frnvoorable  iwoe.  SooieCiniea  the  pm  wocka 
iUi  way  out  in  oUmt  diroctions ;  it  may  penetrate  the  tmica 
pro^iria  |ioiit«riorl)'r  and  be  eractiated  in  tbe  loina ;  and 
reoovoritti  haro  taken  place  even  after  this  erent,  Lbon^ 
ICdni^riilly  flimb  caaet  prove  nltimatclj  fatal.  A  renal  aboceai» 
more  ruruly,  bntiti  intxi  tho  colon  or  daodenom,  aod  is  dia> 
charKMl  by  Htool  ;  or  it  ])onotrBtefl  into  the  peritoneal  sac,  causing 
rupid  dentil  ;  in  Rtill  rarer  coscii,  it  haa  l>eea  known  to  posh  into 
tlio  riivity  of  (lie  lliorax  and  be  evacuated  by  cooghing. 

Tliu  >yn)ptomfl  of  circurancnbed  abscess  of  tho  kidney  are 
paLn  in  the  alTvcli^l  or^'uii,  f'uvcr,  hsemataria,  saccessive  (often 
rtKulnr)  rif^orn  ;  and,  if  tho  collection  be  suSicienily  laige,  a 
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fiilness  or  flnctaating  tumour  is  perceived  in  the  renal  regpon. 
\ATicu  the  abscess  bursts  iuto  the  Qifundibula  tliere  is  sudden 
and  copious  dkcbargo  of  pus  with  ilie  urine — or,  if  it  burst 
into  tlie  intestines,  with  the  stools — followed  by  simultaneous 
subsidence  of  the  tumour.  In  the  absence  of  fnlncss  in  the 
renal  region,  or  of  fii^i^is  of  pointing  in  the  loins,  the  diagnosis 
is  necessarily  uncertam.  Perinephritic  abscess  is  sometimes 
accompanied  with  hfematuriji,  and  otlior  signs  greatly  resem- 
bling those  of  abscess  in  the  renal  substance.*  Albuminuria  is 
by  no  means  a  necessary  syniptom  of  suppuration  in  the  kidney. 
It  may  be  wholly  absent,  or  the  urine  may  contain  a  small 
quantity  of  ulbuuien.  When  abscesses  of  the  kidney  form  slowly 
in  the  course  of  suppurating  disease  of  the  lower  urinary  pas- 
sages, they  are  usually  iinassociaied  with  any  R|)ecial  symptoms, 
and  their  existence  may  not  be  suspected  until  the  autopsy. 

Sometimes  the  contents  of  a  renal  abscess,  instead  of  being 
evacuated,  are  gr^idually  inspissated  ;  the  liquid  parts  of  the 
pas  are  absorbed,  and  the  residue  is  dried  up  into  a  putty-like 
mws  containing  shninkeu  pus  coq)U6cle8  mixed  with  consider- 
able quantities  of  phosphate  and  carbonate  of  lime.  Wlien 
an  abscess  dries  up  in  this  manner  it  may  lie  j>ennanently 
latent,  aud  give  no  further  trouble.  The  destruction  of  one 
kidney  in  this  way  is  compensfitcd  by  enlai'gcmcnt  of  the 
opposite  healthy  organ,  which  is  thus  enabled  alone  to  carry  on 
the  renal  function. 

Treatment, — VTlien  external  violence  has  been  so  inflicted 
that  there  is  reason  to  apprehend  suppurative  inflammation, 
the  loins  should  bo  freely  cupped  or  leeched  ;  absolute  rest 
and  low  diet  should  be  enjoined  for  several  days,  and  the  bowels 
kept  open  by  emollient  glystera.  The  same  treatment  should 
be  followed  in  principle,  but  modified  to  suit  the  accompanying 
circumstances,  if  abscess  is  threatened  from  renal  calculi. 

When  signs  of  pointing  in  the  loins  arc  recognised,  they 
should  be  encouraged  by  warm  poultices  ;  and  as  the  pus  ap- 
proaches the  surface  it  should  be  evacuated,  in  order  to  forestall 
the  danger  of  evacuation  by  the  more  dangerous  cliannels  of  the 
peritoneum  or  thorax.    Too  often  the  original  caua^  of  the 


S«e  a  eiM  by  Todd.     CUd.  Lccu.  ob  Ur.  DU.,  p.  90. 
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suppuration  (impacted  calculi  or  disease  of  the  lower  urinary 
passages)  is  irremoTcablo,  and  the  evacuation  of  one  abaoeBB 
is  liable  to  be  followed  by  the  formation  of  dthex^  which  at 
length  exhaust  the  patient.* 

2.  Multiple  or  imtastatk  ahsressrs. — Secondary  abscesses  are 
sometimes  found  in  the  kidneys,  as  well  as  other  ports  of  the 
body,  after  death  from  pyromia.  The  kidneys  are.  howercr, 
less  frequently  tlie  seat  of  such  abscesses  than  the  lungs  and 
liver.  In  21  (J  I  autopsies  peiformcd  at  St.  George's  HoHpitaL 
Dr.  Chambers  found  pyiemic  abscesses  in  the  kidney  12  times: 
in  the  lunjrs  10(5  times,  and  22  times  in  the  liver.  The  impli- 
cation of  the  kidneys  lias  been  found  in  pyiemia  from  almost 
every  cause — after  amputations,  lithotomy,  lithotrity,  and  other 
surgical  operations,  gangrenous  atlections,  carbuncle,  glanders 
variola,  chronic  suppurations,  especially  of  the  lower  urinaij 
passages.  In  four  instances  Dr.  Cliambers  found  the  kidnevB 
free  from  abscesses  when  the  pytemia  had  arisen  from  disease 
of  the  urinary  passages  themselves. 

The  primary  disorder  (pyicniia)  is  of  such  ovenvhelming 
gravity,  that  the  renal  lesion  becomes  by  comparison  un- 
important. No  symptoms  are  known  whereby  the  existcnoe 
of  multiple  abscesses  in  the  kidneys  can  be  predicated  with 
certainty  during  lifq.  A  strong  probability  that  such  absoeues 
exist,  will  arise  if,  with  evident  pyaemia,  the  renal  regions  are 
painful  on  pressure  and  a  considerable  quantity  of  albumen  be 
discliarged  with  the  urine. 

Sometimes  the  secondary  abscesses  in  pytemia  are  almost 
coniined  to  the  kidneys,  as  in  tlie  following  example  : — 

On  Jan.  9,  1865,  I  examinf^  the  body  of  it  man,  »t  alxiut  45,  who  hud 
died  in  the  S&lfurd  Workhouws,  a  day  or  two  after  His  adjnissiiin.  of 


*  IHutntive  eaiet  of  abwMn  of  tba  kidney  miy  b«  fuond  (in  addil 
tbow  indicftted  at  tbe  bead  of  the  chxpter]  in  the  fotlowing  toarcet  :  —  Z>anc0i, 
1847,  i.,  JL  335;  18fl3.  i.,  p.  32;  ISrtU,  ii.,  p.  69.  Med.  Time*  and  Om,, 
1864,  L,  p.  23;  and  u.,  pp.  241,  343.  Med.  Oasettt.  tuI.  xix.,  p.  88S: 
xxiT.,  p.  663  ;  xitiL.,  p.  HI  ;  xlv.,  p.  252.  Path,  Soc.  Trans,,  1849— 1850, 
p.  234;  Tol.  v.,  pp.  178,  179;  xiii.,  p.  131.  Gaz.  lltM.,  1363.  p.  40. 
DtMin  JJusp.  Ofu,,  1SS4,  p,  147;  and  rol.  i.,  p.  121.  Mtd.  Chir,  Rm, 
OS24— 1^34),  new  aeries,  xii.,  p.  81  ;  xix..  pp.  159,  S34.  Mtd,  Ctm- 
mtntartfif  vU.,  p.  41.  Mtd.  Fact*  and  Obt.,  vi.,  No.  3.  Encyd.  d,  Sc.  Mtd,, 
T.  54»  b.  19.  IfiVwrL,  LeetM.  on  du  of  ur.  orgaut.  Lond.  1S21,  pp.  381, 
283.  Bennett,  Cliu.  Lects.,  Sod  ed.,  p.  7S1.  Dlriob,  dted  by  Roaeoateia, 
1.  0.,  p.  2^7> 
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obseuro  dtse&se.  The  bladder  was  found  thickenod  and  contracted  ;  tha 
mucous  niemhrnne  softcnMl  red  and  congested  but  not  aluumtcd.  Tlie 
uretrrs  were  dilated  to  the  thickness  of  a  large  qnill.  The  kidneys  wero 
enlarged  to  abont  twice  their  natnml  si/e,  and  riddled  with  hundreds  of 
niinute  abaCAStes,  the  largest  of  which  ivere  abont  the  niz6  of  a  honte-beAik 
and  the  smalleat  like  pina'  heada.  They  were  distributed  through  tha 
subhtanco  of  the  or);ans  and  on  their  aurtaces,  mostly  aggregated  into 
groups  varying  from  tliu  hizo  of  a  .sixpence  to  tliat  of  a  Horitk  Each  abscess 
ma  anrroundcd  with  n  red  inHiiuied  areola.  Some  of  those  on  tliu  surface 
appeared  thinned  away  almost  to  burstings  and  in  plac«a,  reaemblod  a 
patch  of  heriM?tio  eruption.  Not  one  of  theao  abaceaaea  had  opened  into  the 
infnndibula  ;  and  if  pus  Imd  made  its  way  into  the  ureter  from  the  kidney 
it  must  have  drained  along  the  uriniferous  ducts.  On  section  it  was  »e«a 
that  the  little  nhsceaws  <tiAplayed  a  general  tendency  to  mnge  themselres 
end  to  end,  in  lines  following  the  direction  of  the  ducts  of  the  prramida. 

There  wero  about  8  oz.  of  urine  in  the  bladder :  it  depoaited,  on  standing, 
an  abntidaut  sediment  of  pus  ;  it  also  contained  a  good  de^l  of  albumen- 
more  than  the  pus  accounted  for.  Careful  cxamiiiaticu  failed  to  discorer 
casta  of  tuhea  of  any  sort 

Botli  lungs  contained  a  few  secondary  abscesaea ;  there  vua  abundant 
recent  pleurisy  ou  both  aides.  The  right  heart  was  somewhat  dilated; 
otherwise  the  organ  was  healthy.    The  liver  was  healthy. 

Tha  pyiemift  in  this  case  appeared  to  hare  arisen  from  chronic  cyatitii, 

3.  ilVvw/  embolism. — It  was  well  known  to  Raycr  that  rheu- 
matic cndixarditis  was  sometimes  attended  with  the  formation 
of  numerous  deposits  of  a  yellow  colour  in  the  kidneys,  which 
he  considered  to  have  the  nature  of  plastic  lymph.  He  des- 
cribed and  figui'ed  such  cases  under  the  designation  of  "ne- 
phrite rhumatismale,"*  But  it  was  nut  until  the  doctrine  of 
embolism  was  worked  out  by  Kirkc8,  Virchow,  and  others,  that 
the  real  nature  of  these  lesions  was  understood. 

The  loose  fibrinous  Tegetations  which  beset  the  aortic  and 
mitral  valves  in  endocarditis  are  apt  to  be  detached,  and  swept 
away  with  the  current  of  blood  into  the  arterial  system,  and 
to  be  finally  Impacted  in  some  small  aiiery  in  the  brain,  kidneysj 
or  other  part.  But  it  is  not  solely  in  endociu'ditis  that  suoh 
masses  are  dislodged  and  carried  away.  The  same  may  happen 
in  atheromatous  erosions  of  the  valves  and  aorta  ;  or  a  portion 
of  the  fibrinous  lining  of  an  aneurism  may  be  detached  and 
whirled  away  to  the  kidneys  and  other  placos-f 

•  Rayer,  I.  t,  t.  it,  p.  73.     Atlaa,  pL  t. 

t  See  the  history  of  a  csae  of  aortic  aneurism,  by  Kturchlaou  and  Moore  la 
TOi.  xlviL  of  the  Med,  Chir.  Tntna.,  p.  12V. 
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ffai^  detTf«d  from  vHfy  tcgetatiaott  OB  the  whres  of  t2»e  WA 
hevt)»  Uie  kidiMTs  were  themtof  mmiaoiiBmasees  of  jeOsv 
dipont  HUjuaiMfed  fay  red  areole.  An  injectioD  tlirown  cs&o 
file  land  wieij  did  not  pawtwte  m  the  kwt  di^ree  into  thm 
ftlkm  patches.  The  tether  teaettcfaei  of  Vlrcbow  and  Beck- 
BMBB  ^re  added  aone  partknlan  to  the  deecripcioo  of  Eiiics. 
Ihe  ydkm  wpoU  are  ataaled  almoet  exdonrelj  in  the  cortical 
wnhntan>iw  ;  ther  are  fr^qnentlf  wedge-shaped,  with  their  bais 
bolgmg  midemcath  the  tonics  propria,  and  their  apices  pointiiig 
toward  the  infandibnla.  Thcj  raiy  in  oae  from  a  hemp-aeed 
to  a  bazel-nnL  At  first  they  look  like  red  hffimorrhagic  potchei ; 
in  the  centre  of  each  there  Boon  appears  a  vellow  spot.  This  eo- 
Utfgea  by  cell-growth,  and  either  softens  in  the  centre  (breaking 
down  into  a  fattr  debris,  more  rarely  into  gennine  pas)  or  finaU}* 
contracts  into  a  cicatricial  remnant,  with  desbuctioa  of  Om 
adjacent  secreting  tissue.  It  is  necessarily  a  matter  of  extremi 
difficulty  to  demonstrate  the  existence  of  obstructions  or  pings 
in  the  minute  Tesscls  at  or  near  one  of  these  yellow  spotty  and 
some  doubt  yet  hangs  over  the  demonstration.  When  one  of 
the  main  branches  in  obstructed,  the  embolus  is  more  easily 
disooTered,  and  the  apficaranecs  are  somewhat  different.  The 
first  effect  of  cutting  off  the  arterial  supply  of  a  considerable 
section  of  the  kidney  is  to  prodnco  intense  hypereemia  of 
the  surrounding  parta,  which  reaolta  in  rapture  of  the  Mal- 


*  Saob  ft  cue  li  reUled  bj  Traobe,  1.  e.,  p.  77. 
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pighian  capillaries  and  efi^ion  of  blood  into  the  Bnrrotmding 
tisene.  In  this  way  a  wedge-shaped  apoplectic  area  is  formed, 
embracing  the  whole  thickness  of  the  organ. 

As  a  rule,  the  effects  of  embolism  in  the  kidney  are  of  very 
slight  clinical  importance  ;  they  pass  by  in  the  immense  ma- 
jority of  cases,  without  recognition  ;  their  occurrence  is  always 
secondary  to  some  much  more  grave  primary  disorder,  which 
altogether  dominates  the  prognosis  and  treatment.  Some- 
tames  the  larger  ones  go  on  to  suppuration,  and,  still  more 
rarely,  to  gangrene. 


CHAPTER  VI. 
PYELITIS  AND  PYOXEPHROSia 
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Morhiti  Anatomy, — Inflammation  of  the  pelvic  and  caljrott 
of  the  kidneys  or  pyelitis,  may  be  acnte  or  chronic  ;  it  umj 
inTolre  the  two  sides,  or  be  confined  to  one. 

In  acute  pyelitis  Uie  mncons  membrane  is  injected  ;  some- 
times minute  ediymoses  dot  its  surface,  and  blood  ma^  be 
efittBed  on  it ;  the  epithelium  is  more  or  less  fVoely  sited,  and 
at  a  later  period  pus  is  formed.  In  rare  cases  tiie  surface  ia 
lined  with  fulse  membranes  (diplithcritiu  pyelitis)  which  an 
liable  to  be  detached,  and  to  block  up  the  nreter. 

In  dn-mU  pyelitis  the  mucous  membrane  has  a  dead-white 
colour,  sometimes  grey,  or  slat*  ;  either  it  is  not  at  all  in jcctod, 
or  it  is  traversed  by  dilated  veins.  The  membrane  is  abo 
thickened,  and  the  pelvis  and  infundibula  are  dilat-od.  Thii 
dilatation^  as  it  proceeds,  encroaches  more  and  more  on  the 
finbstancc  of  the  gland:  tirtit  the  papilla)  are  Ijuttcued  or 
obliterated ;  next  the  pyramidsy  and  llnally  the  cortex  ore 
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gradually  annihilated,  and  the  organ  is  wholly  excavated  (or 
sacculatfd)  and  transformed  into  a  multilocular  pouch  filled 
with  pus.  Kayor  describca  and  fij;urea  ei^aiaples  iu  which  the 
pelvic  membrane  was  studded  with  minute  vesicles  Tescmbling 
sudaniina. 

W^jcu  the  disease  is  dae  to  the  lodgment  of  calculif  ulcera- 
tion may  exist  on  tlie  mucous  membrane,  and  sometimes  these 
have  been  known  to  lead  to  perforation,  with  effusion  of  pus 
and  urine  into  the  soiTounding  cellular  tissues,  or  into  the 
iuteatines  or  peritoueam.  These  accidents  usually  occur  after 
sacculation  and  dilatation  of  the  kidney  have  taken  place,  but 
fiometimcB  when  the  organ  does  not  trauscend  its  ordinary 
dimensions. 

"When  the  pus  and  urine  lodged  in  an  excavated  kidney  fail 
to  find  a  ft-ee  exit  thronj^h  the  ureter,  from  blocking  up  of  its 
channel  by  a  calculus^  a  clot  of  blood,  thickened  pus,  tuberculous 
or  cancerous  debrisy  &c.,  these  fluids  accumulate  behind  the 
obstacle,  and  distend  the  organ  into  an  abscess-like  cavity 
(pyonephrosis),  which  sometimes  forms  a  palpable  tumour  iu 
the  flank.  The  matter  so  incai'ccrated  may  open  a  way  for 
itbelf  in  any  direction — backwaitl  throujjh  the  loin  ;  downward 
along  tlie  pfioas  muscle  into  the  iliac  fossa,  or  under  Poupart's 
ligament;  upwards  into  the  bronchial  tubes,  though  this  is 
rare  ;  more  frequently  it  penetrat<;s  into  the  duodenum  or 
colon  ;  or  lastly,  into  the  peritoneum. 

In  the  cavity  of  the  inflamed  pelvis  there  arc  often  found,  in 
addition  to  pus  and  urine,  blood,  urinary  calculi  of  various 
shapes  and  number,  calcareous  crusts,  hydatids,  tubercle,  can- 
cer, or  whatever  other  foreign  or  adventitious  matter  may  have 
been  the  cause  of  the  inflammation. 

If  the  urine  remain  acid,  uric  acid  and  the  urates  may  be 
precipitated  in  the  interior  of  the  jielvifi  ;  but  if  it  become  am- 
moniacal,  as  it  commonly  does  in  advanced  cases,  the  mixed 
phosphates  are  thrown  down.  These  are  sometimes  produced  in 
great  quantity,  and  mingling  with  the  purulent  contents  of  the 
sac,  thicken  the  whole  into  a  semi-fluid  mortar-like  substance. 
In  other  cases,  the  phosphatic  matter  forms  incnistations,  which 
adhere  in  places  to  the  walls  of  the  cavity,  or  lie  loose  as  friable 
concretions.    Sometimes,  again,  the  excavated  organ,  instead 
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of  Ibnnmg  a  tumour  (or  as  a  subsequent  stage  to  sucb  tumoar), 
bIowIy  contracts,  until  at  length  it  is  reduced  to  a  shrivelled 
pouch  weighing  onlj  a  few  drachms. 

In  other  instanccH,  the  pus  is  gradaally  inspissated  and  im- 
pregnated with  mineral  matter  (carbonates  and  phosphat**  of 
lime  and  magnesia)  until  it  is  converted  into  a  putty-  or  chalk- 
like material,  which  fills  up  the  compartments  of  the  sacculated 
kidney.  Sometimes  the  librous  septa  which  separate  the  com- 
partments are  extensively  calcified.    In  an  example  of  this 


Pto.  40.  A  aaccuUted  kidney  IMd  open  :  the  OTitic*  filled  with  a  wUd 
putty  like  tuAtter. 

kind  (exhibii  ed  by  Dr.  John  Medd  to  the  Manchester  Medical 
Society)  which  was  handed  to  me  for  examination,  a  saw  waa 
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reqnii'ctl  to  cut  the  kidiiey  acixwR,  tmd  a  picco  of  one  of  the  bony 
septa  wliirb  was  grouud  down  displayed,  under  the  microsco[»e> 
the  chaructet*s  of  true  bone,  though  in  a  rudimentary  stuto.  A 
fine  s]>ecinK'n  oT  Biiuilar  transfonnal  ion  is  preserved  in  the 
museum  of  the  Manclieater  Infirmary,  of  which  the  diawing  on 
the  opfiosite  piige  (Fig,  46)  is  a  representation, 

lb  rai-ely  happens,  in  casea  of  chronic  pyelitis,  that  the  other 
parts  of  the  urinary  apparatus  are  free  from  disease.  Tlie  most 
common  combinatiou  is  chronic  cystitis  with  dilated,  thickened, 
suppurating  urctcret.  The  subatuuec  of  the  kidney,  or  M'hat 
remains  of  it,  is  likewise  involved  at  len^h  in  a  de^ncratioa 
of  the  nuturi:  of  chronic  Bright's  disease  (pyelo-nephritis) ;  and 
if  bi»th  kidneys  are  affected,  the  usual  symptoms  of  that  dis- 
order present  themselves — general  anasarca  and  characteristic 
CchangCii  in  the  urine. 
Etiohtr/f/. — The  symptoms  of  pyelitis,  and  the  varied  acci- 
dents which  it  may  present  during  its  course,  whetlier  acute  or 
chronic,  have  bo  direct  and  intimate  a  connection  with  tlie 
cause  of  the  intiammation,  tluit  practically  it  is  necessary  to 
couple  the  descri]>tion  of  the  different  species  of  pyelitis  with 
an  etiological  condition.  Tliis  is  so  far  true  that  the  dcsigna* 
tion,  pyelitis,  expresses  nothing  more  than  an  anatomical  fact. 
As  a  nosological  heading  it  includes  numbers  of  cases  which 
hare  little  real  clinical  affinity.  In  a  ceilaiu  number  of  cases  the 
inflammation  of  the  pelvis  and  its  appendages  is  an  important, 
IHjrhaps  the  most  impottaiit,  feature  of  the  patient's  com- 
plaint ;  but  in  the  majority  of  cases  pyelitis  is  a  subordinate 
imd  often  insiguiticaut  incident  in  the  history  of  some  gnwer 
disease.  Pyelitis  may  arise  under  very  varied  conditions, 
▼isE.:— 

(1)  From  over-doses  of  turpentine,  cantharides,  and  other 
stimulating  diuretics. 

(2)  Some  degree  of  pyelitis  usually  accompanies  both  acute 
and  chronic  Bright*8  disease  and  diabetes. 

(S)  Certain  general  diseases  are  sometimes  complicitted  with 
A  degree  of  pyelitis — typhus  and  other  eruptive  fevers,  pysemio, 
Bcurvy,  diphtheria,  cholera,  carbuncle,  Occ. 

(4)  From  mechauical  irritatitiu  produced  by  the  presence  of 
a  foreign  body  in  tlie  pelvis  of  the  kidney  or  infundibula— 
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urinary  grarel  and  calculi,  hydatids  and  other  parasites,  blood- 
clots,  fftncerous  and  (nbercular  dejwsits. 

(5)  From  staj^ualiou  and  dewmposition  of  the  urine  in  Uie 
pelvis  and  iufundibula.  Simple  stagnation  of  the  urine  (with- 
out decompofiiiion),  from  an  ohstru(^tion  in  the  ureter,  usually 
causes  only  dilatation  (hydronephrosis);  but  if  it  oot:nr  suddenly, 
the  prcssnre  of  the  dammed-up  urine  may  excite  acute  pyelitis.* 
Severer  inflfimmat<^ry  changes  occur  if  the  stagnant  urino 
becomes  decomposed,  and  its  urea  converted  into  carb.  am- 
monia. It  is  probable  that  the  intractable,  generally  fatal, 
pyelitis  whicli  sometimes  follows  pregnancy  arises  in  this  way, 

(6)  From  extension  upwards  of  intlamniation  &om  tJie 
bladder.  This  is  a  frequent  cause  of  the  worst  forms  of 
pyelitis.  In  whatever  manner  cystitis  may  have  been  engen- 
dered— whether  by  a  urinary  calculus,  enlarged  pit>state, 
fungous  or  tuberculous  disease  of  the  bladder,  or  stricture  of 
the  urethra — it  can  scarcely  persist  in  intensity  for  a  lengthened 
period  without  producing  some  or  all  of  the  fylluwing  conse- 
quences : — dilatation  and  suppuration  of  the  uretci's,  pelvis,  azid 
inf^iudibula,  and  ultimately  sacculation  of  the  kidneys  and 
destruction  of  the  renal  tissue. 

(7)  From  cold  and  unknown  causes.  It  is  very  rare  that 
pyelitis  is  not  secondary  to  some  antecedent  morbid  jirocese  or 
mechanical  iiTitation  ;  but  now  and  then  cases  are  met  with,  in 
which  pyelitis  exists  without  any  definite  antecedent  to  account 
for  it,  as  in  the  following  e.xample  : — 

In  Morch,  IS.'*",  I  admitted  into  the  Mam-hestcr  tnfiriTiary  a  man  greatly 
emndatuil^  with  hectic  tiytuptoTns.  Tlic  nrine  contained  a  Urge  qaaniity 
of  pus;  itH  TfiKMiiin  vtaa  mt-id  ;  it  ooiiUined  no  casta  of  tiib«!^  nor  mon 
ariuimcn  tlmn  the  piw  nct^iintod  for.  The  patient  stated  that  his  water 
hod  boon  milky  for  moiv  than  a  year,  and  that  his  hcilth  had  been 
gnulnitlly  failiiif^  fur  aUiut  the  same  time.  He  hoi]  never  puMml  ony  grarel, 
nor  hud  he  ever  suffered  from  ne]ihnlie  colic.  As  far  a«  he  knew,  the  ttrinB 
bad  ui'Vcr  bf^en  bloo4ly.  Hf.  attribiitcil  his  comphunt  to  (hr  nuturf  uf  his 
oci-U|Mit4on,  whii'ii  wo-i  to  manufacture  bichromate  of  potiish,  lX<s  died 
eleven  davA  after  admisKion.  At  the  autip»y  the  thontoir  organs  wero 
funnd  [terfrt'lly  healthy,  as  were  also  the  livpr,  spleen,  ami  intestinal  tract. 
When  th(j  Muiidur  was  opened,  somt;  injccti'Mi  of  the  mucous  membrane 
was  fonnd,  but  it  was  not  thickened,  utid  the  viscos  was  uut  contmctetL 

*  See  a  efls«  reported  hj  Binoner  In  the  Terbaodl  d.  phys  mtd.  Qeaellaeb. 

in  ^Qrzb.  viii.,  p.  I4d, 
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Both  urctera  were  dUateil  to  about  double  their  nsiiol  size,  and  filled  with 
ptis.  The  two  pelvea  and  the  infundibula  were  enlarged.  Mid  iheir  lining 
tneiiibraiio  opuque,  ttnd  Iwlhed  in  pu^  The  kidneys  presented  very  slight 
signs  ufdiscoM  ;  the  papillae  were  flattened  and  yellowish,  as  if  they  cun- 
taiued  pus  within  thiir  ducts  ;  the  remainder  of  the  renal  tissue  apj)cared 
hejiltliy.  No  forei^  body  wa«  det»?oted  in  either  peUis,  and  the  paU»  of 
the  urine  was  free  throu|;hout.  Death  could  only  be  attributed  to  the 
luug-continued  exhausting  purulent  discharge,  which  had  been  allowed  to 
go  vn  without  an  attempt  to  uheck  it  until  withiu  eleven  days  of  his  doatlb 

SympUnns. — The  aymptoms  of  pyelitis  are  compounded  of 
those  directly  due  to  tlie  inflamed  state  of  the  pelvis  and 
caliees,  and  of  Uio8e  of  the  primary  lesion  which  is  tlie 
exciting  cansc  of  the  inflammation.  Only  the  former  will  be 
dealt  with  in  this  connection  ;  the  latter  will  be  described 
under  their  appropriate  headings. 

An  achinsj  pain  and  senHo  of  weakness  in  the  back  arc  rarely 
altogether  absent  in  pyelitis.  The  pain  may  be  confined  to 
one  loin  or  affect  both,  according  as  the  disease  is  sinjjle  or 
double.  Sometimes,  however,  sin^'le  pyelitis  is  accompanied 
with  pain  over  both  kidneys.  The  pain  is  incrcused  on 
pressure. 

Symptoms  of  nephritic  colic  are  generally  noted  at  one  time 
or  other,  or  repeatedly,  when  the  disease  is  due  to  the  lodg- 
ment of  a  stone.  8hnilar  attacks  are  also  common  in  pyelitis 
from  hydatids ;  sometimes  also  in  tuberculous  and  cancerous 
pyelitis. 

The  most  important  direct  symptoms  of  pyelitis  are  fonnd 
in  the  altered  characters  of  the  urine.  In  tiie  early  stage  the 
nrine  contains  blood  (often  only  in  microscopic  quantity), 
mucus  and  epithelial  cells  from  the  pelvis  and  inftmdibnla. 
The  apjKinrance  of  these  last  ntt'ords  the  most  certain  diagnostic 
indications.  The  pelvic  and  infuiulihulnr  cells  arc  vcrj' iiTcgular, 
spindle-fibaped,  tailed,  three-cornered,  elongtited,  rudely  circular, 
Ac.  (see  Figs.  19,  p.  88,  and  43,  p.  333).  The  urine  is  usually 
acid.  The  quantity  of  albumen  in  it  only  corresponds  to  the 
admixed  blood  an<l  pus. 

In  the  more  advanced  stages,  the  characteristic  epithelium 
just  refen*ed  to  is  usually  replaced  by  pus,  which  may  bo 
dischor^^ed  in  large  quantitie.*^.  The  urine  is  still  commonly 
acid ;  but  as  the  sacculation  of  the  kidtioys  proceeds,  the  mingled 
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pus  and  uriue  ore   liable  to  docompocition,    and    the   onnc 
becoiues  uniiiioniaoal. 

If  lite  urinary  chunnols  rumain  fruc,  the  discharge  of  jms  u 
eotistnnt  nnd  rc^lar ;  but  if,  as  frorjiicntly  Tmpp«>UA.  th( 
ureter  iit  blt>ckcd  up  by  a  calculus,  i\  byibititl,  a  clot  of  blcit-J. 
a  ma*8  of  viscid  ptis  or  other  ilMtrM,  ilie  dischBrg<e  of  pas  l»  for 
B  while  arrcstud  ;  aud  if  the  disease  be  confined  to  otvt  «id«, 
the  orine  tonii>orarily  rcwvcrs  its  transparency  and  healtiiTcha- 
ractcrs.  When  the  obstacle  gives  way,  pas  suddenly  re-«ppcAr$ 
in  great  tjuantity  in  the  urine.  If  the  distension  of  the  [nilrifi 
have  proceeded  to  the  formation  of  a  tumour  in  the  flank,  the 
lutometioencc  is  neceasorily  greatly  influenced  by  tlie  fortn&tioa 
and  removal  of  Buch  an  obstacle.  "When  the  dischar^  of  pu 
dirainishca,  the  fUlncss  in  the  flnnk  increases,  and  bocorot* 
painful ;  when  the  course  of  the  pus  \b  ro-cstabliBhed,  the 
tamour  suddenly  subsides,  and  the  urine  becoracs  again  loaded 
witli  pus.  This  train  of  events  throws  a  strong  light  on  the 
nature  of  the  case.  The  stopfiage  in  the  ureter  may  jieraist 
for  varying  periods — a  few  days  or  a  few  months — or  it  may 
prove  pennancnt.  When  both  sides  arc  affected  the  ol>structiofi 
of  one  ureter  diniiuishca,  but  docs  not  entirely  dissipate  the 
pu.s  from  the  urine  ;  the  same  is  also  the  case  when  tlie  impedi- 
ment is  partial. 

Micturition  is  always  more  frequent  than  natural  in  pyelltilf 
and  during  the  nephritic  attacks,  it  is  painful  and  incessanL 

Rigors  are  of  l'i*ct]uent  occurrence,  esi>ecially  when  there  is 
tamour  ;  they  sometiruos  aiisumo  a  quotidian  periodicity — 
recurring  every  evening  with  tolerable  regularity.  Well- 
marked  hectic  is  oft«n  present  in  the  later  |wrioda. 

The  bowels  are  frequently  disordered.  Unmnna^^^ble 
diarrhcea  usually  prevails,  induced  doubtless  by  the  intlam- 
matory  adhesions  which  take  place  between  the  dilated  kidney 
and  the  colon  which  passes  over  it.  In  other  cnscs  (when 
tliere  is  tumour)  the  bowels  are  obstinately  consti|inted,  and 
require  the  frequent  use  of  enciuata.  This  is  occasioned  by 
the  pressure  of  the  tumour  on  the  colon  ;  in  one  case,  rrlated 
by  IJriglit,  the  des<'ending  colon  was  so  contrnctetl  from  the 
pressure  of  a  pyone[»hrntic  tumour,  timt  it  was  reduced  to  Ujc 
condition  and  ai)^>earancc  of  a  thick  coihI. 


ILLrSTRATIVE  CASES. 


389 


The  occurrence  of  tumour  in  the  flunk  is  generally  a  late 
event  in  the  course  of  pyelitis.  This  tumour  ia  usually  the 
scat  of  fluctuation,  often  obscure  ;  and  is  commonly  imiutul 
and  tender  on  prossuro.  It  is  dull  on  percussion,  except  where 
it  is  crossed  by  the  colon.  When  the  tumour  is  on  tiie  right 
side  it  is  separated  from  the  liver  by  the  transverse  colon  ; 
when,  however,  adliesioiis  form  between  the  sac  and  the  under 
surface  of  the  liver,  this  sign  may  be  wanting.  The  tumour 
is  subject  to  iiuporUmt  variations  of  si%e,  as  ah^ady  explained, 
according,'  to  the  ojxin  or  obstructed  state  of  the  outflow  from 
it  into  tlie  bladder.  In  some  cases  the  tumour  is  so  large 
that  it  extends  across  the  middle  line  ;  more  commonly  it 
amouuts  only  to  a  fulness  in  the  loin  or  in  the  space  between 
the  crest  of  the  ilium  and  the  false  riba.  The  outline  of  the 
abdomen  is  thus  rendered  unsymmetrical. 

The  ultimate  issuer  of  pyonephrosis  are  diFerse ;  ficarcely 
any  two  cases  run  a  jmmllel  course.  The  various  directions  in 
whicii  the  sac  may  burst  have  already  been  noticed  (p.  382), 
and  the  symptoms  var)'  corresinrndingly.  But  tJic  sac  may  not 
burst  at  all,  and  the  i>atienL  dies  exhausted  by  the  wasting  dis- 
charge. This  is  indeed  by  far  tiio  most  common  termination. 
Or  again,  things  may  take  a  more  favourable  turn ;  the  discharge 
gradually  diminishes,  and,  finally,  ceases  altogether  ;  the  sac 
contracts  and  dries  up,  and,  if  tlje  op|X}sitc  kidney  remain 
Bound,  perfect  restoration  to  health  takes  place.  Or  the 
restoration  may  take  place  differently  :  the  purulent  collection, 
instead  of  being  discharged,  dries  up  into  a  putty-like  mafis, 
and  ceases  to  give  further  trouble. 

The  following  abstracts  of  cases  will  serve  to  illustrate  the 
course  and  s}Tnptom8  of  some  of  the  chief  typta  of  clironic 
pyelitis.  Other  illustrations  will  be  found  in  the  chapters 
treating  of  parasites,  tubercle,  and  cancer  in  tlie  kidneys. 


Cabs  I. — Dauhk  calculous pyditi*.    {Danee^  ArcAiva  08%.  sucix.,  149.) 

A  youugwonuQ,  nt.  33,  was  wlniittad  into  llie  Hdtel  Dieo,  J&o.  13, 

1824.  Site  hod  oxpcricDcoJ,  twn  years  ami  a  half  bcfure,  n  tdlions  fltnrss, 
wLii  )i  commcuceU  with  biroialuria,  accouipaiiicU  by  fixed  and  coiiLiuut>il 
paiiii  in  the  reiiiil  region.  8ubiM:(iuoutIy,  the  urino  became  turbid  anil 
purulent ;  it  wan  iummmI  in  small  rjuiinlity  and  frequently.  At  the  eud  of 
eigbtcrn  months,  ai^er  the  uj'plicaliun  uf  a  large  number  of  lecirhes  to  tiic 
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loinB,  Ibp  licuUh  imirnTtML  The  reDal  ptins  gtr«  jAmch  to  a  h*lrit«il  ■om 
of  vi>ight  in  the  loinB;  Uie  urine,  howorer,  coutiuu«l  fiarnlent.  nan 
wcfkfi  bofore,  the  menstruKl  dischArf^e  wu  Hoddcnly  HUpprvrCMnI  from  nU; 
And  wheti  the  patient  ctnie  ntider  ob«orTAtion  the  face  wum  drawn,  tb»  f^ 
sanken ;  tboK  were  levere  abdominAl  puos  iucrensei]  I15  |ir«aBni« :  tiiv 
mire  especinlly  lerere  in  th«  lumbar  rvRloa.  The  nriue  wa&  torbid.  Miotf. 
■nU  Toided  with  pain.  LeMdiaa  were  freely  appUtnl.  But  obati&AtB  wait* 
ing  came  ou,  nnd  the  patient  died  in  firo  days. 

Julof»y.— The  kidneys  were  eatar^  to  aTHrat  a  third  abon  their  firfj* 
luu-y  size  ;  their  suifaeea  were  nodulntc^l,  and  unnalnnally  hanl,  bat  ftf- 
BenUnghcre  and  there  points  of  fluctuation.  Ou  eutiiug  ofien  ilMoqem 
they  were  found  extensively  sacculated  and  full  of  piu.  Thr  U(i  kii&«j 
contained  uinti  calculi,  and  the  right  fifteen  ;  these  wer»  lodgnl  in  Ote 
diUted  culices.  Tlic  proper  substance  of  thu  kidney  vrtut  expsndM  sm! 
attenuated,  but  otherwise  healthy.  The  urvter%  were  dark  ookam^ 
marbled  on  the  suiface,  and  their  lining  membrane  thickentsd. 

Can  II. — THftunsr  formed  by  ih(  Uf\  Iri^nty  Kpytmtjfhtrms^^  *iiaekarfm§ 
jnu  copiously  both  by  tkt  itreihra  and  the  rtiium,  dtjKndintf  tm  o  ltrf$ 
rtnal  caJculus,     {iiTi<jht^  he,  cit.,  p.  227.) 

A  mnn,  ret.  40,  first  seen  by  I>r.  Driplit,  April  30th.  1836,  had.  for  thr 
lost  twenty  year*,  cx|>erieneed  oofosionul  pniii  tti  tlie  left  side,  which  U 
a^cribed  to  a  blow  ;  ho  hod,  likewise,  at  liraen,  felt  pain  in  pajiein;:  luiu^ 
which  WM  thou  turbid  with  deposit;  btit  about  three  months  onl- 
Dr.  B.'s  visit,  had  u  lurnour  been  detected  or  sus|iected  iu  thfi  led  ■  ' 
and  iliac  regionf*.  He  was  found  considerably  emaciated.  Ths  unue  «aa 
neutral,  willi  a  very  diftu^^reeuble  smell,  and  coutaiued  a  large  quantitj  pf 
pns  with  H  little  UtMxl.  The  whole  quantity  of  pas  paaacd  daily  was  fruo 
four  tu  six  ouiiees. 

A  tuinour  existed  on  the  left  side  of  the  abdomen  de^ceudinp;  r.< 
the  umbilicus,  hanl  to  the  touch,  and  lixed  in  the  It-fi.  luinbur  :>- 
regions-     It  felt  smooth  and  evcu,  and  wa.s  rather  tender  at  one  |»uint. 

A  month  luter  (June  1st)  the  tumour  appeared  to  occupy  nearly  the 
Utaatiou  of  an  enlarged  spleen,  bnt  l>r.  li.  thought  he  fell  the  colon 
paasing  over  it  The  urine  pusiied  in  twenty-four  hours  coutaiued  only 
three  ounces  of  pus.     The  i)cnii>iratiuiis  were  prufuse. 

June  0th.— Hu  had  suffered  lately  a  good  deal  of  pain  in  the  left  sida. 
and  was  evidently  feverish  ;  be  was  accordingly  directed  to  leave  off  tha 
tonic  and  nourishing  medicines  and  food  he  had  beeu  taking. 

June  l.^th. — Two  days  after  the  last  visit  diarrhtt^a  came  on.  accoiopatitMl 
with  tenesmus.  The  tumour  was  found  now  j;^eatly  diniinl.Oied  ;  and  on 
examining  the  stools  it  was  evident  that  a  large  quantity  of  pus  was  p«aa- 
ing  that  way.  The  discharge  of  pus  with  tlio  urine  was  nndiminislted,  but 
there  could  Iw  no  doubt  that  tlie  ab>.ceas  in  the  kidney  hwl  nlcented  into 
the  descending  colon.  The  patient  lived  fur  about  six  weeks  after  this  ; 
hiccup  came  on  and  pro^'cd  very  obstinate  ;  and  piu  continued  to  be  die* 
charged  liotJi  from  the  urethra  and  the  rectum. 

Jm(o7jt[/.  — When  the  al>iloineii  wof.  opened,  the  left  kidney  was  sMn 
ocQUpyiug  tlie  space  from  thu  diaphragm  to  llie  biini  of  the  jwlvia^  aod 
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along  fts  vfho\c  Icn^h  pnBsed  tite  descendiiig  coloiit  much  contracted.  Th^re 
WAS  B  iimAll  Giitriluus  opening,  not  larger  thou  auffieient  to  adiuii  a  goose- 
quill,  fpim  llie  HMC  into  the  si^^ioid  flezurv  uf  the  colon  aa  it  p««sed  over 
Uie  Uiwcr  purl  of  the  kidney  just  »t  the  pttint  whtrc  i»eculiar  u-iidernwa 
had  been  early  ubaervoil,  and  hi^ro  ihti  intestine  luokcd  a  lilllc  drawn  in. 
Tho  pnswiu  found  to  liavt  cA'njK'd  into  the  pHous  au<I  lumhar  uiuftcles  v^ry 
extcnsivtly.  On  removing  the  left  kidney,  and  examiniuR  it  more  ac- 
curately, it  was  found  to  coutain  a  large  coral-formed,  lithic-acid  coluulus, 
extending  \U  linini-Jit?»  into  uU  tlie  eavitiea  of  a  Buculatod  i>elviiL  Tho 
kidney  was  full  of  pus,  and  in  several  porta  rcruhnfonn  inAtter  vtka 
sproQtiiig  iutA  tb«  cavities  niih  most  luxuriant  growth,  ioto  which  tuits 
of  TBuela  were  seen  enttiriug. 

CaseB  of  this  clasH,  being  surrounded  with  more  or  less  ob- 
actirity  as  to  the  exact  Btate  of  things  within  the  abdomen,  ore 
more  instructive  when  tho  revelations  of  the  autopsy  are  at 
hand  to  illuminate  the  clinical  histoiy ;  but  the  nuttire  of  some 
of  the  cases  whiuh  end  in  recovery,  are  so  clearly  iudicated  by 
their  symptoms,  tliat  they  may  be  cited  with  advantage,  and 
without  any  doubt  as  to  their  real  nature. 

The  following  is  from  Dr.  Todd  (loc,  cii,,  case  xlviii.)  : — 


CjLRR  111. — A  feinalo,  crt.  25,  nnntArried.  Slio  had  lioen  pasKing  ]nis 
with  tho  urine  at  least  a  tW(>lvi>inouth  hcforc  adnilisinn  into  hospital,  nml  in 
couaiderakle  and  constant  (quantity.  For  the  laat  fire  yeura,  she  had  suf- 
fered piiin  in  the  loins,  referrotl  esjrecially  to  the  region  of  the  right  kidney. 
This  piiin  \-arird  in  intensity ;  it  was  generally  sUghtand  dull,  hut  now  and 
then  Hcrcrc.  There  had  been  no  symptoms  of  an  acnte  nttack,  nor  any 
rigora  or  vomiting.  She  never,  to  her  knowleilgn,  voided  hlooil  in  the  nrine, 
nor  ever  jwiased  any  grivcl  or  calruluti  :  nor  ditl  she  over  beem  tn  have  aul* 
fared  fruin  Mvere  pain  in  the  direction  of  the  ureter. 

^Kath('>T  mor«  than  a  twelvemonth  before  her  ndmission  into  hospital, 
she  waa  iuddenly  attarked  with  retention  of  urine,  whirh  lusted  tnenty- 
four  hoars:  and  immediately  after  its  eeAsation,  she  firtt  began  tn  notice iu 
the  urine  a  sediment,  which  presented  a  purulent  rhxirncter.  This  uttavk 
of  retention  of  urine  was  preceded  by  ulight  rigont,  but  the  comititutionol 
l^ordor  was  of  mi  mild  a  character  as  not  to  canse  her  to  lie  up  at  all. 
^  When  ftdmitt«»d  into  hospital,  pUH  was  passed  daily  with  tho  uriuu  to  the 
extent  of  two  to  four  ounces ;  yet  there  was  but  very  slight  genoml 
ailment. 
On  examination,  a  very  large  ttimonr  was  found  situntoil  in  the  region 
of  th«  left  kidnt-y,  forming  a  considerable  projection  bcncuth  tho  ahdoniinat 
wall.  This  tumour,  whith  was  three  limes  the  oniiimr>"  hulk  oi  the 
kidney,  was  elastic  aud  yielding  to  the  tonrh,  and  communicated  the  »vti> 
I  satiun  of  a  soft  elastic  swelling  tilled  with   fluid.     There  was  dulness  on 

percussion  oil  over  the  surfoce  of  thu  tumour,  which  was  auiuoth,  rouud, 
and  Iree  tnau  any  notches  ur  projections. 


PYEUTIS, 


Tbo  ttunoQT  was  not  tender ;  the  pAtiant  eoBkl  bear  it  to  fas 
vithuut  pain,  niiloAS  ttApl  {irwiaure  wen  used,  wlien  *ise  eoofiaiaad  of  ft^ 

dull  futiu.     Ik'r  most  ur>;t^ui  ■ymploBt  wb«  mi  oeouinnsl  inrihi^ 
rrfnrnHl  to  thn  iiock  uf  ilm  liliuM(*r,  Mmetimea  aectj^i  'i^ 

difficulty  of  miclahtioii.     8hc  stated  thftt  occasiouall>  ^tias 

of  rulncM  iu  the  loft  aide,  which  wuuld  go  off  ra(udly,  ju  H'  frt>ateUiUi£  W 
bur»t.  Aud  ihon  there  would  very  Bcton  follow  an  iacrcttsed  Sow  uf  p»  a 
the  urine.  Suiiicttnii^  ns  tiiuch  05  eight  ouDcas  of  |>us  would  bo 
iho  iwrniy-ruiir  Itnur^.  Dr.  Todd  diognoeticatod  a  strictTinD  uf  tbo 
jirdiuhty  iii<ar  tliu  bladdrr,  cftiisiiig  bftckwird  pTbuare  on  the  kulAey,  wilk 
diULMtiiiu  ami  flttcoiilnlion  of  the  orgmo. 

Kiglitcni  munths  att^Twards,  tho  i>atient  presentod  hrrwJT  again  to  tUt, 
Todd.  She  htiiU^l  that,  on  quilting  the  hospital,  slie  wt^tit  u*  UoghtM; 
there  sho  improved  iu  koiiUh  very  greutly.  and  tlic  pttraJt!ut  diacbaig^ 
gradually  diuiiuinhed.  On  a  careful  oxamiuutiun  a(  the  aiUu  there  vta  ao 
iiiico  of  tuiut'ur  ;  unly  a  fvw  pus  globules  cuuld  be  ileicctrd  iu  th«  tiriaa, 
nnd  it  wan  duubiful  uhelher  theiie  were  Dot  derived  Cruiii  tho  Tsj>iua  01  iht 
blnddor. 


Ca&B  IV. — Pyonrphronji  frotn  ealfultt*  I'n   the  ureter    u?itkfiti$ 
urim.     {IJotcisvii,  £J,  Med,  J.  lii'Sl,  y.  657,) 

A  medical  practitiontr,  tot.   35,  bad  KV«ro  and  protnwtMi  aefJiritio 

nyinptoms  011  the  left  itidc  at  the  n^  of  15.  He  recover^Ml  from  this 
attack,  but  duriuK  the  aubHetjuent  years  ho  suH'ered  ruj)eftte«i  paroxysms  of 
|iaia  iu  tho  lefY  kidney,  extoudiug  to  tho  umbUiius.  The  arine  waaal 
tixnos  Bimnly,  and  oncf  or  twice  'iHghtly  tinned  with  blood,  but  it  narer 
waa  obni'r^'eti  to  be  milky,  or  tu  contain  anything  like  pus. 

Between  the  pan^xysuis  his  Uoolth  woa  good  ;  he  fullowed  the  practic* 
of  hia  prvfeBKiou.  and  undorM'cnt  a  good  deal  of  fati^^u.  The  mo«tt  dia- 
tingiiishing  Aymptum  in  Hi&sq  paroxysms  was  fixed  p»in,  ul  a  (^awmg 
deacrijitiun,  oxlondiug  fruui  the  bpiuo  toward  the  umbilical  regiun,  iurn'ii.Md 
by  preHSUre,  evt-n  thi'  slightest,  during  the  severity  of  the  itttack.  Then 
waa  habitual  constipation,  and  a  most  unutmal  seubjtiveue-iu  to  cold. 

Hill  Wt  attack  but  one  occurred  in  February,  1821  ;  ho  n-covered 
this  in  about  six  weeks,  atier  being  bled  to  130  ounces.     Ue  became  li 
Hud  Hnrid  alter  thi^  attack,  and  was  able  to  toko  loug  journeys  la  his  gif( 
but  riding  caused  so  much  ]>ain  that  he  was  obliged  to  give  it  U]>, 

About  S'.'ptomber  he  underwent  a  good  doiil  of  futiguc  :  aud  it  was  sup. 
poftud  tltat  he  KuUiircd  a  good  deal  of  pain,  from  bviug  observed  rt*|)«atedty 
to  bfud  his  body  forward  for  rolief,  idthongh  he  would  not  allow  it  wbco 
fiueslioned. 

One  Thursday  evening,  townnl  the  end  of  September,  he  wi>tit  to  htd 
oarliflr  than  ut*ual,  cumplaioing  of  fatigue.  He  roa«i  next  morning  at  wrim 
o'clock,  and  bis  last  fatal  nltark  commenced  at  eight.  The  syinptumt 
rvseinbli'd  those  of  tho  former  paroxy^mk  ;  there  wan  iiitcnse  juiin  iu  the 
left  renal  region,  and  »  hanlness  was  itercidvml  whnn  the  hand  wm  aj>pliod 
to  tlie  scat  uf  jiain,  with  a  iieculiar  sense  of  rr(*piUtiou.  The  symptoms 
became  rupidly  aggravated,  and,  notuithstaudiug  ail  Lhc  means  empluysd^ 
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includiiif?  thft  abstrftfition  of  blood  to  tha  exUnt  of  150  ounces  (!),  ho  died 
ou  the  fourtli  «liiy.* 

Antofufif. — The  left  kidney  and  pelvis  were  fonnd  convorted  into  a  reni- 
form  sflc,  a  fi.>ot  long,  oud  uino  inchus  broad.  T^"  mirface  of  this  sac  waa 
markud  ont  into  tliree  lobes.  When  ofwued,  it  was  found  full  of  a  fluid 
reAcnililinfC  pas,  mixfid  with  wmin.  The  renal  Hub«taiice  had  wholly  dia- 
ap{>ear«tt,  except  a  few  amall  portions,  Icnritig  nothing  but  a  cavernous 
cyst,  CDiuiisii]!^  of  the  proper  external  membrauo  of  the  kiiliioy,  and  ita 
tutemKl  menibrano  much  thickL'iiod.  It  was  divide*!  into  tltrt'e  large 
irre>riilar  cella,  freely  commnuio&ting  with  tj»c  dilated  pelvis,  inlo  the  apex 
of  which  the  nreter  (of  its  natural  size)  opened.  The  septa  between  the 
cells  were  hard  liko  cartilage  with  thickuued  edges. 

The  oritico  of  the  ureter  was  olostdy  blocked  up  by  a  small  calculus. 

Cask  Y,^8ton$  in  the  bhdder  for  1€  ytars.-^rtmoval  6{/  the  r€cto-v<^i€al 
opcraixan  :—deatK  five  year*  after  frutn  pyetUia, 

James  H.,  vet  21,  was  admitted,  under  my  care,  into  the  Royal  Inflr- 
mary,  September,  ISiJS,  labouring  lutiler  8ym]Hoina  of  »toue  in  the  blaihler. 
Ou  sounding,  a  large  coneretiou  waH  furthwith  detected.  The  patient 
stated  that  be  had  been  subject  to  difliculty  and  p»iu  iu  nmkiug  water 
since  he  was  Bve  years  uf  age.  'When  ho  came  under  treatment  he  was 
emaciated  almost  to  a  skeleton,  and  unable  to  leave  bin  bed.  Micturition 
VFtUi  exeeaaivuly  frtM|uent,  the  urine  ammoniacal,  and  loaded  with  viscid 
pu5.  By  rest  in  bud  and  anodyne  treatment,  the  t^yniptouis  dimiuished 
greatly  iu  severity  ;  and  cm  the  17th  of  December  he  Wiis  judged  by 
my  GolIeL4;ue  Mr.  Soutlmm,  who  now  took  charge  of  the  cose,  to  be  fit 
for  operation.  The  stone  was  rem-tvod  by  the  recto-vesical  section.  It 
weighed  over  4^  ounces,  and  contained  a  nucleus  of  oxalate  of  lime,  over- 
laid with  uu  immense  uhiha  of  secondary  pbasphates. 

The  jmlient  made  a  blow  recovery  from  the  operation.  By  the  eud  uf 
April,  \h^\K  the  lii<tu]ou8  commnnieuUon  between  the  bladder  and  rectum 
tppeared  closed  ;  and  the  patient  was  diaoharged  in  excellent  health, 
rapidly  gainin}<  weight. 

The  subiioituent  hi^ttory  of  the  ease,  up  to  the  time  of  his  death,  extends 
over  a  iwritKl  of  five  years.  Soon  after  leaving  the  intirmary,  the  recto- 
vesical f;stula  re-opened,  and  it  never  afterwartls  could  be  coiuplt^tely 
closed.  The  general  health  continued  good,  and  no  practical  iucunveuicnce 
arose  from  the  Ustula,  until  about  a  twelvemonth  before  his  death.  The 
purulent  discharge  with  the  urine  then  begun  to  increase  \  hu  lost  Uesh, 
and  gradually  sank  iu  the  early  [lart  of  IStJI. 

Autopsy. — The  bladder,  urotera,  and  kidneys  wore  removed  entire.  The 
bladder  was  contracted  and  thickened  ;  the  ureters  were  dilated  to  the 
size  of  the  little  hnger,  and  were  long  and  tortuous  ;  both  kidneys  were 
extensively  siwculated,  but  nut  enlarged,  and  filled  with  pus  ;  and  the 


*  It  seems  high!;  pro1«ble  from  the  narrative  that  death  was  directly  caused 
by  lose  uf  blood  :  llie  patient  insisted  on  Tunesectloo ;  be  tightened  the  ligature, 
&nd  bled  Kiinttlf  on  the  night  of  his  death. 


«err«tiitg  tissue  ^nu 
liuir  au  iiicli  thick. 


PYELITIS. 
r«dDc«d  to  a  tliin  layer  of  cortica]  sobctaDoe 


Cask  Xl.^Pi/thtu  with  (umoxtr,  afUr  pariuriticn.     {RrigkC$ 
VH  AUi.  TutAoun^  New  Syd.  Soc,  p.    212). 
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A  womnn,  »t.  30,  wwailmittod  intnGny's  Hospital,  JtincIS,  1831- 
hftd  II  large  Ahdominnl  tumour.    It  ocriipied  h  sitURtion  irhjcfa  i*xteodadi 
naarly  half  the  abdomtrn,  not  very  different  from  that  of  a  greatly  piiUigal 
spleen,  but  running  bark  more  coinpleti'ly  into   the   lumbar  regjaii, 
tbom  afTording  a  trn«o,  fomrvrhat  <<liuitie  feel.     It  appfuimd  lu  l»e 
6xcd ;  even  when  the  patient  was  turned  coroplotcly  on  t}ie  nft}tt 
did  not  shift  ita  place.     It  felt  as  if  tixtd  to  the  ribs  thrTnM*lr«^ 
their  marjpns,    which   were  ob%-ionsly   protruded    a    little    by  it«  bol 
Towards  the  lower  parts,  am!  particularly  below  the  vn^nt  of  the  Uintn, 
descending  towanJs  tlie  pelvis,  the  enlargemcDt  felt  much  softer  and 
tense.  I>r.  B.  waa  at  once  conrinc^l  that  thr  tumour  de|ken(]ed  on  a  di 
kidney,  and  it  seemed  likely  that  the  fioflnefs  of  the  lower  part 
arise  from  a  pi»rtion  of  the  intestine,  which  probably  was  the  colon 
over  the  kidney. 

Three  years  Itefore,  the  patient  bad  miffrred  for  many  months  from  frc^ntaH 
micturition,  with  |min  anil  furring — the  urine  being  (icriinnnnllv  ling>^  witii 
blood.  KiKhteen  monthH  alter,  »he  vras  put  to  btsl  with  a  living  chiM  tati 
about  six  woeks  »ul»e"|uently,  Bho  first  discovered  the  tumour.  Since  that 
however  (nine  montlis  befi>re  lier  admission),  ahc  had  home  another  linaf 
child,  and  about  Chnstmaa  she  Ixgnn  t«  poas  emiKideraMo  qnantitics«l 
what  she  considered  "  matter"  with  the  nrinc. 

On  adniitMtun  fihe  wns  fe«ble,  and  looking  hectic,  with  frec)t]ent  ciUUti 
panit  urine,  and  pntn  in  doing  bo.  The  urine,  which  wiu  acid,  e<outaiba2 
pua.  Sonic  days  the  quantity  of  po«  was  very  small  :  but  on  otbin-ilaji 
aa  murh  ns  tax  or  eiglit  ounces  of  pure  pus  were  collerted  ;  aud  aftira 
large  discharge,  the  tumour  was  often  decidedly  reduced  for  a  day  octwa 
The  l)owel.H  were  costive.  About  the  18th  of  July,  chest  symptoms  set  i%j 
with  dinrrhtta,  under  wliich  she  cank. 

Autojmt.  — The  tumour  proved  to  be  the  distended  left  kidney  re«eliii)|^ 
from  the  diaphragm  to  the  brim  of  the  jwlvia.     The  dp.3cending  ts*A^ 
contracted  like  a  tliiek  conl,  nu»  longitudinally  on  the  snrface  of  the  tnmoci;^ 
The  tumour  was  adhenfut   to  the  colon  and  the  Inmlwr  i»arietes. 
flattened  pancreait  lay  acnwa  its  nmrfitce,  iu  its  anterior  and  inner  iuq» 
Thu  ureter  wna  thickened,  and  resembled  an  artery,  but  its  casial  was 
no  mi'iuiH  proportiouiibly  lar^e.      It  was  traced  to  the  bladder,  where 
orifice  formed  »  jHTmanent  opening,  into  which  a  gooae-quill  could  easily 
have  been  inwrtpd,  and  the  membrane  was  tnben-nlated.     The  bladdiv. 
was  cxcee<lingly  flmall  ;  the  utenif  naturaL     The  tumour  contained  aboi 
s  pint  and  a  half  of  healthy,  well-formed  pun,  Irnlged  in  rells  ruuimanical 
iug  with  the  pelvis  of  the  kidney,  and  apiwirontly  funued  by  the  dist 
infundibulo. 

The  right  kiducy  was  boslthy.  as  were  also  the  other  alxlomiiia] 
oi^us. 
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DiagnosiB, — («),  PyeUtis  tvitfiout  tmnour. — In  the  first  stage 
of  the  complaint,  the  preftence  of  the  characteristic  epitlielinm 
of  the  pelvis  aud  calices  ia  the  urinary  deposit,  generally 
Buflices  to  indicate  the  nature  of  the  disease.  When  the  urine 
had  l»ecome  purulent,  these  may  still  be  found  mixed  with  the 
pus  coipuscles  ;  but  iu  more  advanced  cases  this  valuable  sign 
is  no  longer  availiible,  ami  the  source  of  the  discharjj^ed  pus 
must  be  traced  by  other  indications.  These  indications  arc  often 
more  of  a  negative  than  positive  character.  When  pus  is  dis- 
charged with  an  acid  urine,  and  signs  of  disease  of  tiie  bladder, 
prostate,  and  urethra,  are  absent,  the  primd  facie  inference  is. 
that  it  comes  from  the  pelvis  of  the  kidney  ;•  this  inference  is 
strengthened  almost  to  a  certainty,  if  tenderness  exist  in 
either  loin,  or  if  there  be  any  history  of  antecedent  nephritic 
colic. 

It  is  much  easier  to  recognise  the  existence  of  pyelitis  when 
it  stands  alone  tlum  when  it  co-oxists  with,  and  is  perhaps  the 
consequence  of,  chronic  disease  of  the  lower  urinarj*  passages. 
Pyelitis  is  a  common  complication  of  uld  standing  cases  of 
cystitis,  enlarged  prostate,  and  urethral  stricture.  In  the 
absence  of  tumour  iu  tlie  flank  it  may  be  im]x>ssiblc,  in  such 
coses,  to  arrive  at  a  positive  certainty  as  to  the  co-existence 
of  pyelitis.  Little  help  can  be  obtained  from  the  cha- 
racter of  the  urine,  because  it  bears  the  ptrouger  impress 
of  the  vesica!  prostatic  or  urethral  disorder:  but  a  careful 
wcijijhing  of  the  following  points  will  generally  lead  to  a 
correct  conclusion.  The  aj>pcr  urinary  )>a8flages  are  likely 
to  be  involved  when  the  quantity  of  pus  is  very  great — 
two  or  three  ounces  or  more  per  day  ;  when,  with  a  large  dis- 
charge of  pus,  t!)c  urine  is  only  feebly  ammoniacal ;  when  the 
loins  are  painful  on  pressure  ;  and  the  febrile  movement  and 
the  de<*ay  of  strength  seem  out  of  j)roportion  to  the  vesical  or 
urethral  mischief  ;  lastly,  when  the  latter  has  been  in  existence 
for  several  years, 

(h).  Pyelitis  U'iih  tuinoiir^yyontphrom. — Cases  of  this  class 
do  not  usually  present  much  diagnostic  difficulty.  There  is  an 
elastic  fluctuating  enlargement  on  one  side  of  the  abdomen, 

*  For  lb«  dia^oftio  iigiu  of  the  toaroM  of  pan  dimhargwl  with  tli«  niue 
*e«pp.  96,  97. 
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occnprinc;  the  sitnntion  of  n  renal  tmnonr.  and  n  grrrjir  dischnrra 
of  pus  with  the  unne.  This  dist-harge  is  apt  to  vanr  fpim  tiiua 
to  thne  ;  and  Uie  dimensions  of  the  tumour  are  ob&crTed  to 
incrcaae  and  decrcjiRe  iu  inverse  correspondence. 

When  the  oatlet  fhim  the  Bao  is  pennancutly  sealod  the 
nature  of  tlie  lumbar  tnmonr  ia  mnch  more  obmmrr.  It  is 
liable  to  be  mistAken  for  bydrcmeplirosis,  a  liydatid  crrt, 
a  y)erinopl)ritic  abeccaa,  or  an  abscess  or  erst  of  the  sjJerii,* 
or  liver.  The  diagnosis,  in  rach  a  case,  turns  Hr«t  on  tha 
existence  of  a  tumour  presenting  the  physical  siflrns  of  t 
renal  tnmourfsee  Diagnosis  of  GANCEa  of  the  KiI)>'bt); 
secondly,  on  the  evidence  of  Huidity  of  Ha  contents  ;  and  thitdlT, 
on  the  signs  that  that  tluid  is  pumlent  (rocurront  rigors  and 
hectic). 

Prognosis. — Tlie  prospects  of  a  patient  suffering  from  pyditia 
difler  ^Teatly  according  as  one  or  both  pidcs  are  affected,  soil 
aoconlinp  t^  the  nature  of  the  excitinj;  cause. 

Double  pyelitis  arrived  at  the  purulent  sta^  is  a  diitorder  of 
very  ^ave  couftequence,  whatever  mny  have  l>oen  its  mode  of 
origin,  and  usually  proves  fatal  in  the  end.  Wheu  tlie  diseaw 
is  confined  to  one  side,  the  issue  may  be  favourable,  either  with 
or  without  destruction  of  the  kidney.  Cases  of  this  last  rln* 
are  not  infrequent :  numerous  examples  havo  been  rrconle^l, 
in  which  one  kidney  has  been  found,  alter  dcntli  from  some 
other  cuu.se,  bearino;  the  marks  of  previous  aacculatiou  mwl 
suppuration.  Sometimes  nothing  is  foimd  in  the  sitnution  </ 
the  kidney  beyond  the  capsule  of  the  gland  tightly  cniViracinir 
a  urinary  calculus  ;  in  others,  an  empty  cellular  sac  ;  in  oihen, 
A  sacculatod  pouch  completely  filled  with  concrete  pus.  Al 
example  is  roj»oried  by  Kussninulf  in  which  ]>yonephrotfdfi  WM 
encountered  {po/tt'nwrtem)  apjian-ntly  in  an  early  sta«e  cf 
obftolesconce.  The  i>atient  died  of  c-onstitutioual  syphilis,  with 
lardoceoua  liver  and  spleen,  and  Brijrht*8  degcncmtion  of  the 
left  kidney.    Tlie  right  kidney  was  converted  into  a  soft,  thick* 

*  Ciiffc  reoonli  a  com  of  pynncpfartMis  in  a  rortugncM  }»hv)ii<Tian,  rc*iillD|f 
In  Fnris.  wbicb  wu  mUiakvo  fur  a  cy»t  of  the  iplvoo.  Nm  put  baj  etw 
■ppeutd  In  till!  DriDd  ;  imliHtl,  there  were  tto  urinorjr  syrupt/mcifl  at  aujr  tiiuf- 
Nolaton  paactnrtiJ  the  tapi^oiikf^l  ry»t  iuhI  vitlnliew  A^  liirca  of  pua,  Tliir 
jMlleiit  lur^ived  Lf>  <la}s      (Max.  dtw  HAp.  H(&.) 

t  \VUi«b.  Med.  Z«it«chr.  1603,  p.  43. 
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walled  tnmonr,  oa  large  as  a  child's  head,  sitnatod  in  the  right 
hypot'lionth-iimt.  It  was  filled  with  thick,  inodorous  pus  ;  the 
renal  tissue  had  totally  disappeai'ed.  The  sac  had  contracted 
adhcaiuns  to  all  the  Burroauding  parts.  The  ureter  was  ad- 
herent to  the  wall  of  the  sac,  so  that  the  escape  of  the  pas  was 
prevented.  A  probe,  however,  could  be  passed  along  into  the 
dilated  i>elvie.  The  disease  was  evidently  of  old  date  ;  no 
symptoms  (beyond  the  physical  signs  of  tumour)  refernible  to 
it  were  observed  during  life  ;  and  the  cause  of  its  production 
could  not  be  clearly  made  out  after  death. 

The  gravity  of  pyelitis  has  a' close  connection  with  the  nature 
of  its  original  cause.  Cancerous  and  tubercnlons  pyelitis  in- 
variably prove  fatal :  the  prognosis  is  almost  equally  hopeless 
when  the  dificase  is  secondary  to  enlarged  prostate,  intractable 
disease  of  the  bladder,  or  uretiira.  The  prospect  is  more 
fRvourablo,  tiiongh  still  exceedingly  grave,  in  cases  which 
follow  pregnancy,  or  depend  upon  renal  gravel,  calculus,  or 
iiydatidti. 

When  pyelitis  is  secondary  to  some  acute  disease  (zymotic 
fovers,  etc.)  it  is  of  very  slight  consequence,  and  speedily 
paascA  away  with  the  Bul>i3idence  of  the  primary  disorder. 

Rupture  of  the  sac  into  the  thoracic  or  peritoueal  cavities 
is  speedily  fatal.  Rupture  into  the  intestine  generally,  if 
not  always,  proves  ultimately  fat^  j  but  the  sac  may  open 
through  the  loin  with  u  favourable  issue  ;  though  this  la 
exceptional. 

Tnutmcnt. — The  chief  general  indications  in  tlio  manage- 
ment of  cases  of  pyelitis  are : — to  remove  the  excituig 
cause,  nnd,  secondly,  to  arrest  or  control  the  purulent 
discharge. 

When  pyelitis  is  secondary  to  Bright's  disease,  diabetes, 
acurvy,  purpura,  diphtheria,  typhus  or  other  zymotic  fever,  the 
gravity  of  the  primary  disease  so  overshadows  the  secondary 
affection  that  the  latter  nirely  demands  separate  attention.  It 
is  only  in  the  rare  haemorrhagic  examples  when  the  loss  of  blood 
by  tliG  nriue  Incomes  threatening,  that  the  internal  administra- 
tion of  astringents  and  ftt}-jjtic8  becomes  necessary. 

The  jjari-icular  treatment  applicable  to  the  dillerent  species 
of  pyelitis  will  be  found  described  under  the  several  headings 
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of  Concretions  in  the  Kidxey^  PittAaiTEs,  TtmERCLE, 
Cancer,  etc. 

The  following  obsen-ations  will  find  their  apj^lication  in  thoee 
cases,  both  acute  and  chronic,  in  which  the  inflammation  of  the 
pelvis  and  infiindibuln  is  a  leading  feature  of  the  complaint  aad 
the  source  of  tlic  more  important  symptoms. 

If  the  attack  be  acutf^,  and  accompunied  with  [mn  in  the 
renal  region,  frequent  and  painful  inicturitiou,  bloody  nrine, 
and  fever,  the  loiris  should  be  cupped  to  eight  or  twelve  onnces; 
the  cupping  should  ho  followed  tip  with  wanu  baths  and  hot 
poultices  to  the  loins.  Warm  diluents  should  be  freely  ad- 
ministered.  Opium  and  other  anodynes  are  sometimes  de- 
manded oa  account  of  the  intensity  of  the  snifcring  and 
evidence  of  spasm  of  the  ureter. 

In  chronic  cases,  when  the  secretion  of  pus  is  profuse,  the 
efforta  of  the  practitioner  must  be  directed  to  lessen  the 
discharge,  and  to  bring  the  renal  tumour,  if  there  l)e  any, 
to  a  state  of  contraction  or  of  obsolescence,  and  tlin>u^'b- 
out  to  keep  up  the  general  health  to  tlie  highest  possible 
standard. 

Among  the  remedies  which  are  available  to  check  the  dis- 
chiurge  of  pus  are,  the  mineral  acids,  alum,  ve(,'ct«ble  astrin- 
gents, balsamic  and  terebinthine  substances.  Tlieae  last  are 
only  applicable  when  the  disease  is  thoroughly  chronic,  and  a 
sLimnlant  to  the  mucons  membrane  is  required. 

The  metiillic  asfrinpjcnts  have  also  been  occasionally  em* 
ployed  with  success,  when  other  means  have  failed,  Mosler 
relates  the  following  instance  of  the  good  elTects  of  acetate  of 
lead,  in  a  case  of  uncomplicated  pyelitis  arising  (presnmab^) 
from  cold : — 

BftvidG.,  »t.  19,  cutler,  cnme  nmler  trentnient  in  Angust,  1801.  In 
the  spring  of  the  yvur  he  hnd  been  working  in  a  very  coM  jilace,  nnd  bia 
itliipss  commenced  with  a  Bmiirting  pain  in  passing  wator.  This  ma 
followed  by  tlio  iippearanco  of  jma  in  tho  urine.  Wlicn  the  case  cxtM 
under  obsviratimi,  it  wiis  qnite  nncoinplicaicd ;  tlie  ouly  cuui plaint  WW 
nnartinf;  in  making'  wntor,  and  a  desire  to  void  it  about  ev^ry  hanr. 
Coniprvs.'iioii  of  the  urethrii  ciiuBt'd  no  pus  to  appear  at  the  orifice;  the 
piia  uius  thorouj^hly  mixed  with  the  urine,  giving  tlie  latter  a  turbid 
oppenraDrc.  After  ^Landing,  a  layer  of  {ma  sn1«uled  t»  tlto  bottom  of  thf 
rcfisel,  about  half  an  inch  thick.     The  micTOBCope  brought  to  viofw  pn 
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COtpiucles  and  varied  farms  of  epithelial  cells,  some  of  wliieh  were  fatty. 
^Tlw  ftlbuinoii  was  no  nicirc  than  correspgnJed  to  the  finioiiBt  of  pus.  The 
reaction  was  acid,  and  continued  so  throuf^hout.  At  first  vegetable 
ostiiiigeiits  in  larpj  doses  (10  gmius  of  tannic  acid  thrice  daily)  were  em- 
ploycnl  ;  tlieii  balsamic  remMlios  in  the  forni  of  Ghtfith's  mixture,  &c.  ; 
then  alkalies  (sikI.  bicarb.  $ul  daily).  The  quantity  of  pus  remained 
•tatiunary,  in  Kpito  of  all  these  remedies ;  but  the  smarting  in  paasuig 
water  liad  mostly  ceased. 

In  the  beginninK  of  October,  the  patient  complniiied  for  the  first  time 
of  pain  in  the  right  lumbar  rcjio^n*  At  that  time  there  were  blood  cor- 
puscles in  the  urine,  as  well  as  pus  aD<I  epithelium.  The  pua  htvl  increasetl. 
The  alkalies  were  now  combinwl  with  the  use  of  warm  Laths  ;  the  blood  soon 
disappeare<I,  and  the  puiiis  oeoscd,  but  the  pus  coutinned  uuiliniiniKlied. 

On  the  1st  of  January,  18^2,  the  use  of  acetate  of  lead  was  commenced,  in 
doaea  of  three  gniins  tbreo  times  a  day.  At  the  end  of  eight  days  the  do«e 
was  increased  to  four  groins  throe  times  a  day.  The  etFect  uf  the  treatment 
on  the  amount  of  pus  wo-t  marked  ;  on  the  tenth  day  the  quantity  wna 
visibly  dimini&lieil,  ami  shortly  aftcnviirds  it  disap]>cared  altogether.  Some 
months  later  the  piitimt  presented  h imac If  again  ;  the  urine  was  found  quite 
free  from  pus,  and  the  general  health  blooming.  These  largo  doses  pnxluced 
colicky  symptomH  toivanJ  tlie  end  of  llie  soeond  wi-tk  ;  and  there  whs  at 
the  same  time  a  decided,  though  not  great,  diniiiiuliun  iu  the  daily  iiiunlity 
of  urine. 


The  tincture  of  the  Hcsquichloride  of  iron  has  sometimes 
proved  of  signal  service,  as  iu  the  following  example  :  — 

B.  H..  awoman  act.  fil,  woa  admitted  under  my  care  iftto  the  Roynl  Infir- 
inar}',  in  Dcocmbor,  1862,  in  a  state  of  extreme  weakness  and  emaciation. 
On  examining  thu  urine  it  wu  fotind  Aoid,  loaitcd  with  pus  mixed  with 
some  blood.  Micturition  was  frequent  with  smarting  i^in.  Careful  and 
refKaled  exploration  of  the  bladder  failed  to  detect  a  stone.  The  right 
kidney  was  painful  on  pre-wure,  antl  the  anamnesis  diMloscd  obscure 
histor}' of  renal  calculus.  There  was  no  fulness  in  the  loin.  The  daily 
quantity  of  pu<t  wns  estimated  at  three  ounces.  The  deponit  in  the  ariuo 
contained  no  rellular  elements  except  pus  and  blood. 

She  was  first  put  on  a  miM  alkiiline  tniatmcnt,  with  generous  diet,  and 
six  ounces  of  wiul'.  Xo  improvement  followed  ;  sho  continued  to  lose 
grountl,  and  was  unable  to  leave  her  beil  ;  Uie  tongue  became  dry  at  times, 
and  symptoms  of  »evere  hectic  showed  themselves.  The  clkaliL's  were 
then  discontinnei! ;  nml  30  drops  of  tincture  of  steel  In  a  wineglass  of 
water,  sdniinistcnul  three  liinra  a  day  ;  the  wine  was  increased  Ut  10  ox. 
This  trestment  was  continued  for  many  weeks,  and  griulnal  amendment 
•et  io.  iilootl  diitafipeared  wholly  from  Ute  urine,  and  the  discharge  of  pus 
was  rednced  to  less  than  half  on  ounce.  Tlie  general  health  improvwl  pro- 
]>or1iuujdly  ;  and  in  Marrli,  1863,  the  patient  was  able  to  leave  the  hospital 
iu  H  fair  way  of  recovery.  She  oiterwards  pre*ente*l  liersclf  among  my 
out-]utients  from  time  to  lime  for  aomu  months,  and  steadily  gained 
■trenglh.    At  length  ahc  went  to  her  work  (weaving),  and  I  heard  RutiuU|C 
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mora  of  her  until  April,  1864.  AU  her  srmptonui  hAil  rtf turnni  k  gnl 
■cTcritjr  ftumo  woolu  bofurc.  Slu  d«cUne«l  to  oointiiy  witli  nir  t«<aum»- 
tlaliou  to  vutur  (Ue   lofinaary.  Mid,  four   week*   MiUr,  I  he«pt  ot  ^ 

dtmih. 

Among  the  ffencral  meims  designed  to  keep  np  the  rtsomti 
the  B^'sum,  tho  moBt  im|k>rtai]t  aro  cod-liver  oil,  qaij)iD& 
nonrishing  diet,  and,  above  all,  clian^e  of  air.  Sea-ade 
locaUtieHaro  preferable,  and  even  sca-baUiing  may  be  zqcud- 

mended,  if  the  patient*s  stron.irth  permit. 

^\Tion  renal  tumour  exiats,  it  is  not,  a^  a  rule,  adrisabkta 
tftko  any  atej^s  with  a  view  to  procure  eTacuation  of  the « 
through  tlie  integuments,  nnless  there  be  decided  indiemUo« 
of  pointing.  It  must  be  rememt>ered  that  there  is  alwani 
uhnuco  (supposing  the  disease  to  be  confined  to  one  side)  thiii 
with  rest  and  patience,  the  pufl  may  become  inspissated,  a^l 
tho  abscess  pass  into  a  permanently  obsolescent  stafe  ;  or  t>  ' 
prndiial  emptying  of  the  sac  may  take  place  with  Hun)  atn-j ': 
of  the  renal  tissue.  The  advantages  of  an  expectant  tr^ui'ii 
aro  strikingly  illustrated  in  th^  following  case,  rooorded  trr 
llenninger ; — 

The  potieut  received  a  blow  on  the  left  lutnWrcuA]  region  in  J^iS.  f^ 

ficni'ti,  )K-i'Ai»tpnt,  renal  iwius  followi-d  the  aoeiilcnt.    Tlirv-o  years 
patient  hod  ue]>hritic  colic  ou  thi*  lufl  udc,  which  rccurriul  iu  i  < 
Itoruivsuia,    resemhliug    iiguc       In    1852,    the  altaclu    renti  rrcii    »U-ui 
f^try  three  duya  ;  ihry  wtrc  foUoweU  by  the  dischnrno  of  a  hij;hly  pnndfct 
urine.       Mix^d  willi  the  pns  vrvrv  found  ejuthidial  cells  «nd  It 
depontA.   A  lense  plastic  tuuiuur  was  dwcorcrt'd  iu  the  lift  Iiyj»i'oli. 
ext«nJiug  as  fur  as  tbt>  vcrtcbrul  oulumn.  Afl*^  a  ]MiroxyBm,  iUid  tii.--  lur^.; 
of  pus  with  tht!  urine,  tliis  tumour  was  only  duuhlfully  iwrccplihh-.  Imii  m 
exptoiiug  ttUtng  tlie  course  of  the  ureter,  a  IxMly  as  laryc  na  a  niiirac^  vri* 
discovered  in  tho  iliac  fossa,  in  the  track  of  the  urutiT.     The  naturv  *i(  tii- 
case  was  now  cktirly  made  out  to  bo  calculous  pyelitis  with  tumour.     Tb« 
udrioe  of  M.  Schut/onbvrger  wua  to  establish  a  fistalijus  o|K!uing  in  tbe 
renal  region  with  u  viuw  to  provide  a  saXu  outlut  for  the  |inK.  anil  tliu»  re- 
lieve the  ueurul^^c  paroxysms.     Ou  couKidtttig  wirh  Trif.  Scdillot  it  irts 
otrreod  to  wait  ths  progress  of  event*,  in  the  ho|>e  that  iho  ivimt  tis»i»* 
WGuld  be  grudually  absorbed,  and  the  kidney  reduced  to  a  nicmbnuinus 
pouch,  whioli,  on  llio  cossatiun  of  the  secretion  of  urine,  nitj*hl  eventually 
euntrsut.     These  ho[ies  were  rc.i1i»ed.     A  merely  palliiiiivc  irrntmeiit  wai 
udo]»ted. ;  and  six  months  ftftcrwanU  lhepati»>ntsaw  on  end  to  his.  nutt'e ring* ; 
ho  hjut  continued  since  in  uniutomipU'd  licalth.* 

There  are  coses,  indeed,  in  which  the  distension  of  the  mc 

*  lleunlDger.     Thin  dt  Sira§hoHi%  lStt2. 
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lomos  so  great,  that  the  peril  of  raptnre  into  the  peritoneum, 
xccds  the  rifik  of  making  an  opening  tlirough  the  intcjru- 
lents.    In  such  a  continj^ency,  the  aime  rules  apply  as  for  tlie 
mncture  of  serous  cysts  of  the  kidney  (seellYDUONEPHROSifi — 
"TREATMEXT)  ;  the  opening  should  be  made  in  the  lumbar 
region,  where  the  sac  bulges  most,  and  where  danger  of  wound- 
ing the  perltODeom  is  least. 
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lUvta— 1.  c,  T.  iii.,  p.  10. 

VincHQW— Geummijlte  AbLudl.,  p.  833. 

BosBitsTim— Lc,,  p.  417. 

VoOKlr—KniDkb.  d.  Hornbereitead.  Orguie,  p.  684. 

Lkkot  d'Etiollu  (fiU) — Tnit6  prat  de  U  Gnvelle,  p.  235. 


Close  examination  of  sections  of  the  kidney  sometimes  rcTcali 
the  existence  of  namerons  yellowish  or  brownish  stn'ae,  rminin^^ 
trom  the  papillce  toward  the  base  of  the  pyramids.  These  are 
due  to  the  precipitation  of  amorphous  urates,  within  the  straight 
canals.  This  is  generally  only  a  post-mortem  phenomenon  :  the ; 
cooling  of  the  body  after  death  diminishes  the  solubility  of  j 
the  urates,  and  causes  them  to  be  precipitated  in  the  nriuifenxiBj 
tubes. 

In  infants  dyinisr  within  forty-eight  hours  of  their  birth,  snch 
fitriie  are  almost  invariably  found  (Virchow)  ;  they  hare  aUo 
been  found  in  still-bom  infants,  which  haTe  never  res|)ired 
(Hoogcweg  and  Martin). 

A  similar  precipitation  may,  however,  occur  durinj?  lifw, 
and  constitute  the  fii*st  link  in  a  chain  of  consequences  w)nch 
leads,  eventually,  to  the  production  of  nrinaiy  gravel  and  stone. 
Uric  acid  and  oxalate  of  lime  may  also  l)e  deposited  in  the  same 
manner,  and  fumisli  the  nuclei  of  future  calculi.  Sucli  con- 
(TTctions  may  be  permanently  impacted  in  the  uriniferons  ducts, 
and  render  these  impervious,  and  themselves  cease  to  grow  j  or 
they  lodg^e  in  diverticula  or  iiouches  conncctctl  with  t he  duel s,  and 
incrca^  in  size  amid  the  renal  tissue  ;  or,  lastly,  and  mobt  tn- 
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qnently,  they  are  rolled  down  along  the  duuts  by  the  stream  of 
urine,  und  de{)oaited  in  the  inPundihula  and  jhiIvIb  of  the 
kidney  ;  m\d  even  many  thousands  of  minute  calculi,  foru»ed  in 
this  manner,  may  be  encountered  after  death,  in  the«io  situations 
(see  case  of  J.  R,  p.  334).  Agglomerations  of  larger  size  may 
begin  in  the  same  way,  or  tlie  precipitation  may  first  occur  in 
the  infundibula  and  pelvis. 

In  number,  gize,  and  bhape,  renal  concretions  present  the 
greatest  diversities.  A  kidney  may  contain  only  one  concretion, 
three  or  four,  or  peveral  hundreds.  In  size  they  viuy  fi-om  a 
pin's  head,  or  a  hera|>8eed,  to  a  horse-bean  ;  imd  if  a  concre- 
tion become  permanently  lodged  in  the  pelvis  or  its  Bpi)endages, 
it  may  go  on  increasing  to  a  weight  of  several  drachms  or 
ounces.  Such  a  calculus  is  usually  moulded  to  the  divisions  of 
the  pelvis,  and  assumes  various  grotesque,  branched,  or  ar- 
boraceous, forms. 

TJie  atuitomical  chajigea  produced  by  ronal  concretions,  are, 
congestion  of  the  kidneys,  abscesses,  pyelitis,  pyonephrosis, 
and  liydroiiophrosis.  These  are  considered  under  their  respec- 
tive headings. 

Sytnptoms. — The  existence  of  concretions  in  the  kidney  is 
nsuaily  indicated  by  an  acldng  pain  in  the  loins,  occasionally 
rising  into  violent  paroxysms  (nephritic  colic).  This  pain  is 
characterized  by  its  tendency  to  shoot  along  the  course  of  the 
ureters  down  to  the  testicles  and  the  inside  of  the  thigh ;  it  is 
«lso  commonly  attended  ^^ith  a  sense  of  faintness,  nausea,  or 
even  vomiting.  The  urine,  in  these  cases,  is  voided  with  undue 
frequency,  often  with  pain  at  the  end  of  the  penis,  and  it  is 
apt  to  contain  blood,  pus,  and  cpicheliura  from  the  jielvis  of 
the  kidney. 

The  colicky  paroxysms  are  determined  by  dislodgcment  of 
the  concretion  from  one  of  the  infundibula  into  the  ciivity  of 
the  pelvis,  or  from  one  pai't  of  the  pelvis  to  another ;  but  the 
most  severe  attacks  arc  caused  by  the  impaction  of  it  in  the 
ureter. 

The  descent  of  a  calculus  along  the  ureter  into  the  bladder 
is  productive  of  vei^  distinctive  symptoms.  Tlie  patient  is 
suddenly  seized  with  intense  pain  in  the  region  of  tlic  aflected 
kidney,  accompanied  with  a  seuso  of  deadly  faintness,  cramp 
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and  Bickness.  The  pain  radiates  in  various  directions,  but 
chiefly  nlong  the  ureter  !o  the  bladder,  Rcrotuni,  end  of  the 
pcnia  and  the  inside  of  the  thigh.  The  tefiticle  is  retracted  ; 
there  is  incessant  desire  to  make  water,  but  the  flow  of  urine  is 
either  partially  or  wholly  suppressed.  In  the  former  case,  the 
urine  is  Iiii,'h  coloured,  often  mixed  with  blood,  and  voided  in 
drops  with  buminj;:  pain.  Violent  and  frequent  vomiting:  follows ; 
the  skin  is  covered  with  a  cold  sweat ;  there  is  constant  rcstlesa- 
ness :  the  patient  tosses  from  side  to  side,  and  assumes  in  sncces- 
siou  a  score  of  different  positions  in  the  hof)e  of  relief.  If  the 
symptoms  are  not  spoedily  relieved,  a  febrile  movement  is  pro- 
duced, which^  sometimes,  attains  a  high  degree,  with  hot  skint 
quick  pulse  and  incessant  thirst. 

After  these  symptoms  have  continued  a  certain  time — it  may 
be  hours,  it  may  be  days — relief  comes,  often  quite  suddenly, 
The  patient  feets  sometliing  drop  into  the  bladder,  and,  all  at 
once,  his  ug^ony  is  past.  Sometimes,  however,  the  concretion 
fails  to  clear  the  urelcr»  and  becomes  impacted  in  some  jwirt  of 
its  course.  In  this  case,  the  Biibsidence  of  the  symptoms  is 
more  pi'adual,  and  less  complete.  In  other,  fortunately  still 
rarer,  instances  the  opposite  ureter  has  already  been  rendered 
impervious  by  the  imi-voction  of  a  calculus  on  some  previous 
occasion,  and  the  blDckiDn--up  of  the  hitherto  open  channel  is 
followed  by  t^jtal  anuria,  winch  lends  to  a  rapidly  fatal  issue, 
with  or  without  urncmic  symptoms. 

Renal  calculi  ai-e  sometimes  wholly  latent.  They  may  even 
attain  a  large  size,  and  destroy  extensive  portions  of  the  glandt 
without  betraying  their  presence  by  a  single  symptom.  Off 
again,  renal  symptoms  may  exist  for  a  longer  or  shorter  period 
and  then  wholly  and  finally  cease.  This  latter  event  may 
occur  under  two  circumstances  :  either  the  concretion  com- 
pletely occludes  the  ureter,  and  determines  gradual  atix»j>hy  of 
the  kidney,  or  it  becomes  encysted  in  a  lateral  pouch  or  divert** 
culum,  and  ceases  to  im|>ede  the  3ow  of  urine  and  to  iiritiUft 
the  mucdus  membrane. 

The  difujmisis  of  a  calculus,  or  calculi,  in  the  kidney  or  pclrit 
(except  in  latent  ca-ses)  is  not  generally  attended  with  moch 
difficulty.  The  locality  distribution  and  paroxysmal  recur- 
rence of  the  pains,  with  the  pyelitic  characters  of  the  urine. 
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are  usually  sufficient  to  indicate  the  cause  of  suffering.  Neu- 
ralgia of  the  lower  intercostal  and  abdominal  nerves  sometimes 
presents  great  severity,  and  a  paroxysmal  character.  It  is  dis- 
tinguisliLHi  from  renal  colic  by  tlie  absence  of  blood,  pus,  and 
transitional  epithelium  Lu  the  unnc.  More  dithcult  to  dis- 
tinguish arc  those  cases  in  wliich  nephritic  colic  is  produced  by 
the  impaction  of  blood-clots  or  hydatids  in  the  ureter;  indeed, 
absolute  certainty  cannot  often  be  obtained  in  these  cases  until 
the  appearance  of  gravel,  hydatids  or  clots  in  the  urine  sets 
the  question  at  rest.  The  antecedents  of  tlie  patient  some- 
times throw  an  impoitaut  light  on  the  diagnosis,  oud  a 
knowledge  of  the  nature  of  a  foregoing  attack  will  furnish  a 
key  to  an  existing  one. 

In  the  absence  of  colicky  paroxysms — where  the  symptoms 
consist  only  of  obscure  lumbar  pains  and  alight  diyturbanccs  of 
micturition,  cjirefiil  and  repeated  examination  of  the  urinary 
deposit  becomes  tlie  principal  means  of  aniving  at  a  precise 
diagnosis.  If  the  symptoms  be  due  to  calculus,  the  deposit 
will,  in  all  probability,  contain  scattered  blood-disks  and 
spindle-shaped,  tailed  and  irregular  epithelial  cells  from  the 
upper  m'iniu*y  passages.  These  may  be  accompanied  with  pus 
coxpuscles,  and  minute  agglomerations  of  uric  acid,  dumb-bells 
of  oxalate  of  lime,  or  some  other  form  of  calculous  dcjwsit. 
These  unnatural  conditions  of  the  urine  are  intensified  by 
violent  exercise,  and  diminished  or  altogether  suppressed  wlien 
the  patient  maintjiins  a  state  of  rest. 

The  trmttmnt  of  renal  concretions  must  be  modified  accord- 
ing to  the  existing  symptoms  and  the  anatomical  changes  which 
may  be  inferred  to  have  taken  i)lace  in  the  kidneys. 

During  tlie  paroxysms  of  renal  colic,  the  remedies  indicated 
are  warm  baths,  emollient  enemeta,  cupping  the  loius,  and,  in 
highly  sthenic  cases,  venesection.  The  dolorous  spasm  of  the 
urctor  must  be  combated  by  free  adiuinistratiou  of  cii>ium. 
This  drug  is  freely  tolerated  in  cases  of  this  class,  and  ftill 
doses  should  be  repeated  until  the  s^'stem  is  plainly  brought 
under  its  intlucnce.  When  the  imtability  of  the  stomach  is 
such  as  to  prevent  the  absoriition  of  the  drug,  it  should  be 
introdutTcd  per  rectum  or  by  subcutaneous  injection.  Bella- 
donna may  be  substituted  where  opium  disagrees.    The  secre- 
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lion  of  the  nrine  ehoald  be  encotiragcd  bj  warm  demnJoeal' 
drinkB ;  bot  ponUices  should  be  applied  to  the  loins  or  alidonieiu 
u  the  local  symptoms  indicate. 

Change  in  the  position  of  Uio  patient  fioinotfines  svMeu  to 
ilJRlndjrc  a  ealcnlus  which  lies  npon,  but  hns  not  l>ecome  fWlj 
engaged  in,  the  oiifico  of  the  nrctcr.  Manipulation  of  the 
iibdomen  in  the  course  of  the  nreters  m&y  also  facilitate  the 
descent  of  the  concretion.  Dr.  Simpson  witneased  relief  foUov 
complete  inversion  of  the  body.* 

In  the  intervals  of  the  nephritic  attacks,  or  when  nam 
exist,  the  treatment  mnst  be  conducted  either  witli  a  riew  ti» 
rlissolve  the  concretion  (see  Solvent  Tiieatmekt  of  UKnrAJiT 
Calcitli)  or  acconiini;  to  the  mlcs  laid  do^\Ti  for  the  luana^ 
roent  of  chronic  pyelitis.  When  abscesses  form,  or  pyo-  or  hydro- 
nephrosis is  established,  the  modes  of  treatment  described  nnder 
these  headings  most  t>e  followed  out. 

Incising  the  kidney  through  the  loins,  and  extractinjr  the 
offending  calcnli  through  the  wound  (nephrotomy),  is  a  method 
of  treatment  as  old  as  the  time  of  Hippocrates.  It  is,  howerer, 
not  recommended  by  modem  surgeons,  except  when  suppn- 
ration  hns  taken  place,  and  the  nbscess  is  msnifestlr  pointing 
in  the  loins.  "When  such  an  abscess  is  opened,  exploration 
fihonld  be  made  with  a  probe,  and  if  concretions  are  detected 
thereby,  cautious  endeavours  may  be  made  to  remove  them  hr 
suitable  instrnments  (Ilevin  and  Velpeau — Oldtield^  Thrse  de 
Paris,  18G3). 

*  EdJB.  M«d.  Jonrn.  1858-0,  p.  76. 
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Glass— Pbit.  Tram.  1747.                                                                                            ^^H 
Joiia«oy— MoDChl/  Med.  Chir.  Joaro.  18IA  (July).                                                         ^^H 
Kdjiio— KraDkbeiivD  der  Nktren.     Uipxig,  1820,  p.  153.                                             ^^H 
Ratbs— MaWliei  dea  E«ini,  torn.  iii.  p.  I7tf.                                                          ^^H 
Ln— M«d.  Cbir.  Trans,  xix.  233.                                                                                ^^H 
1         Ham— Med.  Tiuies  and  Cbu.  1 857,  i.,  2[>.                                                                  ^^H 
KcuXAOL— Wurtb.  Med.  Zeit.  Bd.  ir.  U«a.  I.                                                           ^^1 
6tai>pkli>t— (Etiology  of)  MonaUschr.  f.  Gcbart«k.  ISS2,  p.  69.                              ^^H 
PAKBE-Uneot,  1801.  ii.,  47*2.                                                                                    ^^M 
RoBicitsTitti — Nieren-Krankbeiten,  350,                                                                             ^^^H 
PuMftKiCBKB—Weiner  .Ued.  lUBe.  March  27.  1864.                                                   ^H 

,       See  aUo:-Pwh.  Soa  Traut,  rii.  262,  263,  265;  ix.  S18;  xUL  128,  137,                ■ 
bHH                         Ul ;  xiv.  195.                                                                                      ■ 

^"      When  any  impediment  eiisU  to  the  flow  of  urine  from  the        ^^H 
kidneys  the  secretion  act^umulutei)  l)ehind  the  ohHtructiou  atid        ^^U 
dititeudd  thu  |>art^  above.  The  Hrst  cffci^tA  of  the  pressure  uf  the        ^^| 
accuuiu1at4.*d  urine  urc  felt  in  the  hither  portions  of  the  ureter        ^^| 
and  the  pelvis  of  the  kidney  ;  these  partfl  become  dilated.  Then        ^^M 
tlic  renal  substance  is  compressed,  and  becomes  j)artiully  or 
wholly  atrophied  and  absorbed ;  so  tliat  the  organ  is  at  length 
hollowed  out  into  a  jwuch  or  ba^,  consisting  of  the  fibrous 
capsule  of  the  kidney.    When  these  changea  are  associated 
with  suppuration  of  the  lining  membrane  the  condition  termed 
pyonephrosis  falrcady  described)  is  produced.     But  in  a  cun- 
fciderable  number  of  inRt^nces  the  obstruction  is  unacoomjWLnicd 
with  ponilent  formation;  the  distension   proceeds  painlessly 
and  gradually.     Thi^  is  the  case  when  tlie  impediment  arises 

,       from  some  congenital  malformation  ;  also  when  it  is  incom- 

408 


HYDnONEPHROSIS. 


plcte,  or  U  established  by  degrees.  To  this  condition  the 
names  of  **  dropsy  of  the  kidney  "  and  "  hydrorenal  di^tenoon'* 
have  been  a]>piied  ;  but  both  (lesijjfnationg  have  given  place  to 
the  term  hydronephrosis,  introduced  by  Bayer,  and  now  gene- 
rally adopted. 

Morbid  Anatomy. — Some  rears  ago  I  exhibited  to  the  Man- 
chester Medical  Society  a  typical  example  of  what  may  be 
called  a  fully  developed  hydroncplirosis.  It  consisted  of  a  large 
membranous  bag,  1.'3  inches  long  by  8  inches  broad.  It  repre- 
sented the  right  kidney  of  a  woman,  who,  daring  life,  was 
supposed  to  be  the  subject  of  ovarian  dropsy.  She  had  been 
tAvice  tapped  under  that  impression,  and  died  of  peritonitii 
after  the  second  operation.  It  proved,  after  death,  to  be  the 
right  kidney  and  jiclvis  monstronsly  dilated.  AViien  filled  with 
fluid  the  cyst  had  a  lobed  or  sacculated  exterior,  like  an  enor- 
mous colon.  The  ureter  was  incorporated  with  the  posterior 
wall  of  the  cyst ;  and  opened  obliquely  into  the  dilated  pelvis, 
with  a  volvular  arrangement  resembling  that  at  the  entrance  of 
the  ureter  into  the  bladder.  The  channel  was  pervious  to  a 
probe;  but  tlie  valve-like  deformity  of  its  oriiioc  (evidently 
congenital)  prevented  the  free  escape  of  urine. 

On  cutting  open  the  cavity  a  complete  fibrous  skeleton  of 
the  kidney  was  disclosed  (see  diagram.  Fig.  47).  The  pelvia 
was  dilated  to  the  size  of  a  large  cocoa-nut,  and  formed  a  aoit 
of  atrium^  in  the  interior  of  which  seven  smooth  roonded 
ojKnings  were  situated,  large  enough  to  admit  the  little  finger. 
Each  of  these  ojxinings  led  into  a  nidely  p}Tamidal  chamber, 
the  bulging  base  of  which  corre8|x>nded  to  one  of  the  external 
lobulations.  Tliese  chambers  wure  sepai'tited  from  each  other 
by  strong  raembnmoiis  septa  ;  but  they  communicated  freelv 
with  each  other  through  the  ©[K'nings  into  the  enlarged  pelviL 
Not  a  particle  of  kidney  substance  existed  in  any  part ;  but 
three  flattened  fibro-cartilaginous  nodules  were  found  imbedded 
in  the  outer  wall  of  the  sac.  The  fibrous  membrane  which 
composed  tlie  pouch  and  septa  was  exceedingly  tough  and 
strong,  much  resemLUug  the  dura  mater.  The  outer  membrane 
evidently  consisted  of  the  thickened  and  hjrjjertrophiod  tunica 
proi»ria,  and  was  continuous  with  the  fibrous  stnicture  of  the 
dilated  pelvis.  The  septa  corresponded  to  some  of  the  embi^'onal 
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divisionfi  of  the  kidney  ;  and  the  circular  o]K;nings  reprcsenicd 
the  chief  divisions  of  the  pelvis. 


Pio.  4T.  Dln^nun  oftt  fuUy-dcTelopedhjdrofiopliraftia, 

From  this  type  there  are  many  rnVintions.  The  soc  may  not 
be  nearly  so  large :  it  may  not  exceed  the  dimensions  of  the 
healthy  orjijan  :  it  may  be  even  smaller.  The  chombere  vary 
much  in  depth,  and  in  number  ;  there  may  be  only  two  or 
three  ;  or  the  whole  sac  may  consist  of  only  a  single  cavity. 
The  cyat  may  be  comiKwcd  in  varying  proportions  of  expanded 
pehifi  and  dilated  kidney  :  sometimes  the  expansion  is  almost 
conHned  to  the  former,  which  is  transformcil  into  a  globular 
swelling  occnpying  the  hilns  of  the  kidney.  The  absorption  of 
the  secreting  tissue  is  not  usually  complete.  The  stagnating 
urine  exerts  its  pressure  in  the  first  instance  upon  the  papitlffi, 
which  become  flattened,  and,  as  it  were,  effaced ;  then  the 
bodies  of  the  pyramids  are  compressed  and  gradually  atrophied ; 
lastly  tlic  cortex  is  encroached  on,  more  and  moi*e,  until  it  ia 
reduced  to  mere  isleta  of  reddish  tissue  on  tlie  membranous 
pariotea ;  and  at  length,  if  life  be  sutHcicntly  prolonged, 
these  disappear,  and  not  a  vestige  of  the  glandular  tissue 
remains. 

When  only  one  kidney  is  involved,  a  compensating  liyper- 
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trophy  of  the  oppoeito  organ  takes  place,  and  the  imnary 
funrtion  goes  funvurd  uiiliindeivd  so  long  as  the  Utter 
continues  Bound,  and  iU  elianiieb  of  excretion  &oe.  Tberv  is 
nothing  astonitihing  in  this ;  but  it  is  very  unexpected  to  find 
that  destruction  of  the  secreting  tissue  may  proceed  to  an  ei- 
treme  degree  in  both  kidneys  without  evoking  marked  symptoms 
of  derang:ed  urine-secretion.  A  person  may  apparently  exirt 
for  a  time  with  tlie  two  kidneys  wholJy  reduced  lo  mem- 
brauous  sacs  devoid  of  any  tubular  Btructure.  In  Dr.  Strongvl 
cose,  already  cited  (p.  153),  in  which  profuse  diuresis  had 
existed  from  infancy,  not  a  particle  of  renal  substance  conid  be 
detected  in  the  renal  sacs  aflcr  death,  though  life  had  boo 
protracted  to  tlie  a(?e  of  cij^htcen  years.  AnoUior  equally  re» 
markahle  case  is  related  by  Kaber.*  The  subject  of  it  wm  4 
little  boy,  who  had  been  ventricose  fix)m  birth,  and  in  weak 
health.  The  luine  generally  presented  nothing  abnormal ;  bnl 
on  two  or  three  occasions  he  suffered  from  severe  paroxysiuaof 
stranj^ury,  with  eymptoms  resembling  those  of  stone  in  thi 
bladder.  Notwithstanding  these  drawbacks  the  lK>y  was  m 
better  health  in  thu  last  year  of  his  life  than  he  had  beea  te 
the  previous  four  years,  and  was  able  to  go  about.  AVhen  he 
had  reached  the  age  of  5|  years  he  fell  from  a  chair  and  died 
suddenly  in  consequence.  The  autopsy  revealed  the  following 
state  of  the  urinary  Organs.  Both  kidneys  were  couverted 
into  large  pouches  or  sacs,  containing  no  trace  of  kidney  enb- 
stance.  The  renal  jielves  were  likewise  greatly  distended,  aad 
the  ureters  so  completely  resembled  the  small  intet-tiue  thil 
the  dissector  held  them  several  times  in  his  hand  in  the  belief 
that  they  were  n  coil  of  intestiue.  The  bladder  containtd  t 
little  turbid  nrine ;  its  walls  were  greatly  thickened,  Tho? 
was  no  disease  of  the  prostate,  neck  of  bladder,  nor  urethra 
The  entrance  from  the  bladder  into  the  dilated  ureters  was 
sufficiently  open. 

In  these  and  similar  cases  the  atrophy  of  tlie  secreting  tissce 
had  doubtless  been  going  on  slowly,  and  progressively,  fircm 
the  time  of  bulh.  It  cimnot  be  assumed  that  ciimplcta 
tacciUation  of  the  kidnevs  and  total  absence  of  renal  tissue 


*  Wiirt.  Cone>i|}oua6^s-Blatt.,  IM.  xU ,  2CQ, 
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existed  from  birth ;  for,  as  was  pointed  out  by  Rayer,  infanta 
with  congrcnital  donble  hydronephrosis  are  not  vial.ilc.  Life  is 
))robably  eked  out  in  such  cases  by  the  vicarious  activity  of  tlie 
skin  and  bowels,  which  undertake  some  portion  of  the  depnra- 
tive  functions  proj^crly  belonging  to  the  kidneys.  Death 
commonly  takes  jjlace,  m  cases  r>f  this  class,  quite  suddenly — 
Bometinies  witli  violent  unemic  phenomena. 

Of  37  cases  collected  by  me,  the  hydronephrosis  was  confined 
to  one  kidney  in  26  instances,  and  aifected  both  (double  hydro- 
nephrosis) in  11  cases.  "WTien  the  hydronephrosis  was  single 
the  right  side  was  more  frequently  affected  than  the  lefl:  (16 
rigrht,  and  10  left). 

Eydroncphrofiis  sometimes  attains  enormous  dimensions; 
and  fills  the  abdomen  with  a  soft  fluctuatinf^  intuiuescence, 
reaching  from  the  borders  of  the  ribs  to  the  pubes.  Rayer 
cites  an  instance  in  which  sixty  jwimds  of  fiuid  were  with- 
drawn from  the  sac.  But  the  most  extraordinary  example  which 
I  have  discovered  is  the  following,  related  by  Mr.  Samuel  Glass 
in  the  Philosophical  Transactions  for  1747: — 


Unrj  Nix  bafl  been  romarlEiiblo  r11  hnr  life  for  the  ]ir«t«matiml  mm  of 
bftt  belly.  Her  mother  sUted  lliat  her  dnughttir  wns  Ikorn  dmjwiral ;  but 
>t2)erwui9  die  [iruvcil  heulthy  ;  and,  iiotwitliatanding  the  steady  incrtASe  in 

le  size  of  th«  abdnmcn,  Nhe  llvi^il  to  be  ntnr  23  yi'ars  of  age. 

Shft  is  dfsrribecl  as  a  tall  and  well-prtiportionod  woman,  exreplfortho 
enormnuA  nire  of  htr  belly  ;  and,  for  one  of  bo  nnwieldy  a  bnik,  to  liave 
been  brUk  and  active.  The  menne*,  whii'h  appt-Ried  at  the  usual  time  of 
lifp,  continued  rognlar  until  witliin  oij(ht  months  of  h«r  death.  The  only 
complaint  wjw  of  a  pain  occasionally  fidt  in  muking  water. 

On  the  siipftrpstiuu  of  the  cutamenia,  there  succyeded  a  cffrtaid  amonnt 
of  dyspna'o,  toss  ai  app<<titc,  and  em&fiation,  vritli  swoIHni;  of  one  of  tho 
legs^  and  ulcerations.  These  symptoms  gradually-  increued  nntU  her 
death. 

On  taking  the  Himonsiona  of  her  body  before  diisectioUf  the  cirrum- 
•ncc  of  t)m  abilomcn  was  fonnil  lo  !«» jiwt  nix  foet  four  inoliea,  anil  from 
the  xiphnid  cartilage  to  the  oe  pubis  it  measured  four  feet  and  half  an 
inch  I  The  cutoneuns  TesMbf  distributed  Oio  tko  abdomen  were  remarkably 
;e. 

The  thorax  being  laid  open,  the  diaphragm  wu  obaerrcd  to  be  forcibly 
"protruded  into  that  cavity.  The  baae  of  tlio  heart  lay  uniltT  tho  right 
cIa>iclo,  und  ita  apex  on  the  ma«t  oouvex  part  of  Ibo  diaphra^n  ;  which 

ivexity  advanced  as  hi>i}i  as  the  third  rib.     The  luuRS  wen*  surprisingly 

iaU,  scarcely  exccedia^  in  magnitude  those  of  a  nev*bum  ohiM.  ^Vhan 
abdomen  was  ojteneii  a  vm«t  oyst  was  displayed,  from  whiUi  30  gallons 
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of  »  ligbt,  PolTec^'Colouivd,  limpid,  flnid  was  withdimwn.  The  fioiil  «!■ 
uot  ill  tlio  Ivntt  Tetid.  lu  fi^rv,  colour,  thickness,  a4itl  magnitnJt,  Aii 
enunuouii  hag  very  much  resembled  the  UUruA  of  a  cw  a.t  the  end  of 
gctstation.  The  wliole  insidu  was  sc&braus,  sud  lcH>lce«l  as  tf  (MrboLled,  «ai 
horti  itud  tberu  was  ubwrvedasnial)  qimutity  ofs  cofTt^e-eoloazttd  Mdinort. 
Ou  the  left  iiitc'hur  purl  was  discoTProl  the  onfice  of  a  duet  (iut;ter|  irbicfc 
o|>enod  ubHi)uely  into  the  cavity  of  the  •uic,  aud  would  easily  Mdmit  a  brp 
gooBC-quill.  From  tlua  opouing  the  tubo  advauoeU  altout  twelve  iochrs  W* 
tweeu  the  membranes  of  the  tjitg  obliquely  upwards,  and  towartlstherif^t, 
from  whence  it  was  deHectoil  duwuwards,  aud  pt.%act]  betwodi  the  fold  oi  tic 
broful  ligaiiKiut  into  the  bladder.  The  abiloiuirml  viscim  were  thrust  mUs 
ia  various  dii-ectious.     The  left  kidney  uud  ureter  were  heoithy. 

Tho  fiuid  contents  of  hydronephrotic  cjBtfi  are  gonenllj 
altered  nriue.  Urea,  uric  acid,  as  well  as  the  ulkuliuc  utd 
earthy  urinary  Baits,  have  been  found  therein.  Front  detectcvl 
urea  and  uric  acid  in  the  contents  of  n  double  hydroiiephiwia 
from  a  still-boniiuftint.  Generally  speaking,  the  fluid  is  mact 
more  wntery  than  ordinary  urine  ;  and  fiometitues  the  organic 
urinous  matters  only  exist  in  traces.  Tlie  fluid  may  U 
variously  coloured  ;  it  may  contain  a  little  blood,  pus,  and 
epithelium,  and  it  is  nearly  always  more  or  less  albuniiuuQ& 

In  two  cases  the  contents  of  the  cyst  consisted  of  a  substance 
resembling;  colloid.    The  first  of  these  is  described  by  Dickin- 

60n: — 

The  patient  was  an  old  womon  of  seveuty.  For  twel*'e  ynan  die  had 
perceived  a  tumour  iu  Iho  left  byy«H;ht>ndrium,  which  at  lfiij;ih  61 
belly.  CuntitiiNitiuu  alternated  with  diarrha.-a.  Tlie  [K)ti«_>ut  stated 
she  occasionally  ]>a.>cso<l  '*  nasty  stuH"  by  the  urethra,  and  that  tho  ti 
diminisheti  in  size  for  a  time  alter  that  ocuurrence.  She  at  loiif^tii  died  of 
pneumonia.  Thu  left  kidney  was  fouod  couverird  into  a  lor^^e  sac  about  i 
fwil  long,  divided  by  septa  into  compartments.  These  cumpurtmi'Uts  wo* 
fillod  with  a  gelatinous  substance,  which,  under  the  mioroscojHj,  prescfited 
th«  usual  appearaucos  of  colloid  mutter.  It  lay,  however,  t^uite  loose  is 
the  uyst,  alt<>|{cther  unattached  tu  the  jnirietes.  There  was  no  obstruoCiMB 
whatever  fuunil  iu  the  ureter,  nur  in  auy  part  of  the  uriuary  chauD«2s« 
Dickinson  supposed  that  an  ubxtruction — probably  from  a  calculus- 
existed  at  some  previous  jH-riod,  whleh  led  tu  suceuUtion  of  tho  kidney: 
aud  tlist  the  colloid  matter  was  dej>osited  subsequently.  {PaXh,  Set. 
Trans.  VvU  xiii.,  p,  137.) 

The  Beamd  case  is  reported  by  Prof.  Dumreicher  of  Vienna 
and  is  remarkable  in  many  ways : — 

A  girl  of  13  hod  obMrrsd  «  swolliug  in  the  abdomen  5*0171  her  tenth 
ear.    This  grew  to  an  enormous  size ;  the  ciruumferuuco  of  the  abdomuit. 
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which  vas  Dnifonnly  distended,  meiiaand  44  indies.  The  percuawon 
soiiiul  was  (lull,  I'xeept  over  a  space  of  four  itqnare  inches  on  the  left  side 
below  the  uavvl.  FlactaatUm  was  perceived  over  the  swelling.  Prof* 
Skudo,  under  wliose  care  the  girl  first  came,  dingnosticated  an  nvariiia 
cyst ;  but  he  ]K>intod  put  the  possibility  of  a  hydronephrosis.  The  com 
then  passed  to  the  care  of  Prof.  Dumreicher,  wlio,  on  account  of  the  dyepnusal 
difltreaa,  pnnrtured  ihroufih  the  ul>dominul  wall,  onil  withdrew  18  quarta 
of  a  coUoiddl  browncnlourcd  fluid.  The  circumferenco  of  the  belly  now 
fell  to  30  inches,  and  the  relief  to  the  ]wtieut  was  great.  Six  weeks  later, 
16  quarts  more  were  withdrawn ;  and  an  injection  composed  of  one  ounce  of 
Tincture  of  Iodine,  in  4ca.  of  watrr,  with  a  dmchm  of  Iodide  of  Putasiiinm, 
was  introduced  into  the  cyst.  This  proceeding  proved  of  uu  effect.  In 
about  a  month  14  i|uarts  more  were  evacuated,  and  the  injection  n.>{>eatDd. 
Severe  iodiiim  followed,  and  continued  fnr  a  couple  of  dnys.  Tlic  patient 
tlien  rapidly  improved,  and  left  the  honpitaL  In  about  three  months  nho 
rotumed,  larger  than  ever.  The  Wdly  now  measured  464  incites,  and  iho 
breathing  was  much  emIiarraKHed  ;  the  heart's  apex  beat  in  the  third 
interspace.  In  the  course  of  the  siurewling  five  months  the  |Kitirnt  waa 
tap[»ed  four  timea,  and  an  aiy^gat*  qunnlity  of  37  quarts  of  fluid  were 
withdrawn — making  a  toljd,  from  the  brginning,  of  85  quarts !  The  fluid 
clmnged  character  as  the  tRppings  wrre  repeated  :  it  hernme  more  and 
more  mixed  with  blood,  ami  at  length  with  pus.  On  one  occasiou  a 
drachm  of  the  crA-stallized  Res<[uichloridtt  of  iron,  dissolved  in  six  ounces 
of  water,  whs  injected.  Tbi»  waa  followed  by  sevpre  symptoms.  At  the 
last,  a  tisluloufl  ]iassage  into  the  cy»t  wus  kept  open  by  an  elastic  catheter, 
throngh  which  the  cyst  was  evacuated  twic«  daily,  and  wa^h'*d  out  with 
vamj  waUr.  Notwitliatanding  these  precautims,  the  contents  of  the  cyst 
grew  daiir  more  foul,  and  the  patient's  strength  stemlily  diminished.  She 
died  after  Imvtug  been  under  observation  about  a  ywir.  On  opening  the 
belly  the  cyst  was  found  to  bo  tlie  rifiht  kidney  mormonsly  dihited.  The 
Bao  was  intimately  ndhcivnt  to  the  liver  ;  and  the  right  lube  of  the  latter 
wu  to  compressed  that  it  wns  reduced  tu  half  the  size  of  the  left  lobe. 
The  csecum  nud  the  end  of  thi'  ileum  were  fixed  by  adhcsion>)  to  the  front 
of  the  cyst ;  \hv  rest  of  the  IkiwoIs  were  thrust  into  the  left  byiKichondrium. 
Wliiiu  np«^nedt  the  sac  was  found  in  some  places  thin,  in  others  scvernl 
lines  thick :  they  were  divided  into  comitartments,  of  which  the 
parietes  were  tniverscd  by  broad  membranous  bands  in  varioiu  dlreo> 
tions,  which  divided  the  cavities  into  a  number  of  small  loculi.  In 
tliese  latter  a  nunilier  of  cytils  witli  yelluwiKJi  contents  were  situated. 
The  nnatoniical  cause  of  the  distension  was  not  very  clearly  made 
out ;  but  it  appeared  to  consist  in  a  congenital  obliquity  of  the  origin 
of  the  ureter,  whereby  a  valvular  condition  was  imliiced,  which  inii»eded 
the  flow  of  urine.  Tlie  uri'ter,  after  its  origin  in  the  cyst,  ran  in  a  half 
circle,  downwards  and  backwards,  intimately  adhcR'nt  to  the  cyst  walls, 
and  compressed  by  them.  A  »>mall_supeninmBrary  rensl  Brter>'nroHe  from, 
the  aorta  n  few  lines  below  the  priiuipul  bninclu  The  left  kidney  wai 
euUrgcd,  but  healthy.     [Wiener  JUed,  HalU^  IhQi^p.  139.) 


Eiiotvgy. — Tlie  auutoniical  conditlona  wliich  lay  tlie  foimda- 
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dons  of  liydroacphrotio  difitcn&ion  of  iho  kidney  are  exoeed- 
inglj  varied.  Out  of  37  cases  which  were  collated  for  tbr 
purpose  of  the  present  article,  there  exifited  congenital  malfnr- 
mation  in  H  cases — allecting  the  kifineys,  the  urettr,  or  the 
renal  artery.  In  two  of  these,  a  anpemamerar^  renal  artoj 
crossed  and  compressed  t]»e  ureter  near  ita  origrin ;  in  four,  the 
ureter  was  conj^enilully  iraperforate ;  in  three,  the  ureter  entcnd 
obliquely  into  the  pelvLs  of  the  kidney,  creating  a  valve-like  im- 
pediment, which  necea&arily  increased  as  the  pelns  ex]>aukd. 
In  a  ease  recorded  by  Dr.  Hare  a  very  cnriouB  deformity  wai 
f(.)und  in  both  ureters,  wliich  he  thus  dcecribea : — '*  On  taM^| 
the  mass  (the  dilated  kidney)  in  the  hands,  and  pressing  v9| 
firmly,  no  fluid  escaped  by  the  urcter ;  examining  into  tlie  caose 
of  this,  it  waa  found  that  the  ureter,  at  a  little  distance  ftxmi  it* 
origin,  was  coiled  on  itself — like  a  turn  and  a  Jialf  of  a  cork- 
screw broujjht  closely  tojrctlier,  and  that  this  coil  was  adlseraU 
to  the  lower  part  of  the  dilated  pelvis ;  above  this  port,  tJie  ureter 
was  slightly  dilated  ;  below  it,  not  at  all.  The  coils  just  men- 
tioned fictcd  as  a  valve-like  obtitructiou  to  the  course  of  the 
urme,  ftu-  un  gently  dissecting  away,  with  the  {Kjintof  a  scalpel, 
the  tissue  which  lield  the  coils  togetlier  fti»d  united  them  to  Uw 
tumour,  the  retained  fluid  rushed  readily  out  by  the  end  of  the 
ureter  in  a  full  stream.**  • 

In  8  out  of  the  14  congenital  cases,  the  hydronephrosis  wai 
double — that  is,  it  affected  both  kidneys.  Two  of  then 
perished  still-bom,  and  a  third  died  in  thirty  hours  after 
birth;  but  Dr.  Hare's  patient  (just  mentioned)  survived  to  the 
age  of  thirty-eiglit  years  ;  and  the  remaining  four  lived  for 
periods  vaiying  from  five  and  a  half  to  eighteen  years.  We 
must  assume,  in  these  latter  cases,  that  the  impediment  to  the 
urinary  flow  was  at  first  incomplete  (though  the  maltbnnation 
was  con^'cnital),  and  that  its  efl'ects  were  not  fully  duvelojjed 
until  a  bubsequent  period,  and  then  probably  wiih  extreme 
slowness. 

In  an  instance  cited  by  Ita.ver,  the  obstmction  t  congenital) 
was   conslitutod    by   an    imiK-rfomte    unjthra:    the    bliKldflTa 
uretern,    aud  kidneys  were    distended    into    capacious 
(1.  u  iii.  60i). 

*  Ued.  Times  and  Gai.  I85S,  I.  234. 


Congenital  hydronephrosis  is  often  associated  with  mal- 
tions  of  other  organs — imperforate  anus,  hare-lip,  club- 
Ac, 
Of  the  23  cases  in  wliicli  the  obstruction  arose  later  in  life, 
it  was  due,  in  eif,'ht  instances,  to  tlic  impaction  of  a  calculus 
in  the  ureter;  and  a  similar  impediment,  although  not  actually 
found,  was  inferred  to  have  existed  at  some  previous  period  in 
two  others.  In  four  cases,  a  narrowing  or  obliteration  of  the 
nreter  existed  near  its  origin  or  its  termination,  produced  pre- 
sumably by  some  post  inflammatory  or  ulcerative  process, 
followed  by  subsequent  constriction.  In  six  instances,  the 
nreter*  were  compressed  near  their  entrance  into  the  bladder 
by  a  pelvic  tumour — gravid  uterus,  ovarian  cyst,  or  a  cancerous 
growth :  cases  of  this  class  are  no  doubt  much  more  frequent 
than  theoe  numi>ers  indicate  ;  but  they  are  fjenerally  Blight  in 
degree,  and  seldom  go  on  to  the  production  of  u  palpible 
tumour  in  the  flank.* 
^m  In  a  number  of  the  cases  collated,  a  mechanical  cause  for 
^fne  distoneion  could  not  be  assigned,  or,  such  a  cause  was  only 
r  ^oliBCTurly  indicated.  In  some  of  these,  no  doubt,  a  more 
careful  inquiry  would  have  salved  the  diflicidty ;  but  still 
I,  there  are  cases  which  must  at  present  be  regarded  as  mechani- 
cally inexplicable. 
I  Hie  following  case  by  Boogaahl  illustrates  in  a  striking 

manner  liow  a  congenital  malformation,  whicli,  at  firstj  scaa*ely 
1       offered  any  obetrnction  to  the  course  of  the  urine,  comes,  step 
by  step,  to  constitute  a  greater  obstruction,  and  at  lengtli  pro- 
dacea  fatal  results : — 


A  young  man  of  twenty,  othenris*  in  gond  lioalih,  bnd  snfTrml,  from 
U>  time,  from  pnruxysins  ul'  piiiu,  I'ulluwtnl  by  iiaii-sva  aud  vomiting, 
tlie  3itl  of  Februnry  1857,  be  wan  Keizud  wiih  one  of  these  jmroxyfcniJi, 
jom^NUiiuU  with  ulMliuate  coiutiiiatiou.     Tb«  Toinitlug  liuc&uie  iiitnic- 
tabltf  ;  the  vomited  matters  contojued  blood  und  snrdniv  ;  and  no  pastuigv 
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•  Stailftt<lt  fonnd  ditntntinn  of  the  ureter  common  in  women  dying  in  cbiW- 
birtL,  «Trn  when  there  wu  no  Literal  diiplacement  of  the  womb.  In  lixteiiD 
puat-uit>r(em  esLAiuiiiutioiui  lie  found  aueh  a  diUtati>m  nine  times  ;  it  almost 
alwayn  b^gina  wfat:rc  Lhti  nreter  orufties  the  common  iliac.  Hydrouepbrosis  from 
this  CADW  iim^T^i^)  i*  modi  more  frequent  on  the  ri^bt  tban  the  lel't  aiile. 
Out  of  twelve  cosea,  8tadfoidt  fuimd  it  only  once  on  tbulufU  (Mouatuohr.  f. 
Gcbui1ak.IS02,  p,  71.) 
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rouM  be  obUined  by  the  hovels.  Od  exauinmp;  ibr  aMnrnm,  m  4adlitf^ 
tltK-lDHtiiig  ewelHng  va.s  dfWtrJ  in  tlie  rij^ht  flank.  Tlie  »jii>|>laait  vm 
attributed  to  an  organic  alToction  of  the  liver.  Untler  i  ooiiKinmDCi  <l 
UieM  symptoms  death  totik  plnr^  in  five  (laja. 

At  the  antoi>fly,  a  l>]A<UIcr-like  tumour  u  lar^  ss  the  fist  mu  fontdii 
the  right  hypocbonilrium,  situated  between  the  liver,  tJi«  colon,  utdtW 
duodenum:  it  was  united  by  ndh<>.siQna  to  the  two  latter.  Th«  cuiini  t« 
not  constrlcttsl  at  the  adherent  6|H)t  ;  but  the  duodenum  wnj  so  b^ttf 
Btretolied  oviT  the  tumour  that  its  ealilire  wtts  nlmost  efTnred.  The  vtoouifc 
was  jtrcotly  distended,  and  filled  with  a  dark-colonretl  flaid. 

AcloserexaminAtiunof  the  tnmour  revcMlctl  the  following  : — Tt  <v>n«i4ed 
of  thtt  peU-ia  of  the   right  kidney,   gn-atly  dijttended.      'I  -^ 

ftftery  was  abnormally  difitrilmted ;  it  di\*ided  rloae  to  iU  :»» 

branches,  one  of  wbi<*b  ran  to  the  upper,  and  the  other  to  tii«  invrr  pwt 
of  the  hiluii.  The  lower  bmneh  cro.«Mxl  the  nreter  ueiar  it*  origin.  oA 
cxerrificd  a  certain  comprcasion  upon  it.  The  enlarged  pelvis  pitsMd  lie- 
ward  1w>tween  the  two  brancbea  of  the  renal  artery,  in  such  a  manner  t^ 
the  origin  of  the  ureter  was  drawn  beyond  the  level  of  tho  lower  rsod 
artery,  compelling  tho  ureter  to  loop  itsi^lf  round  thU  branch  in  unlnrto 
reach  tlie  bladder.  Thereto  was  added  a  third  mechanical  obvtnrlp.  Timely, 
tho  adhesion  of  the  ureter  in  the  first  port  of  tta  conrse  in  the  outer  Mr 
fiwe  of  the  diftlended  pelvis,  for  tlie  space  of  three  quarters  of  an  inch. 

The  enlarged  pch-ia  contained  aiumouiaral  urine,  mixed  with  hUfvd  ml 
mucus.  The  corronponding  kidney  wa£  long  and  narrow,  but  othvrviff 
lieatthy,  and  scnrcrly  atru|diic.  The  left  kidney  wiui  naturaL  {ArdL/,  A 
HoUiLHdiKht  UeUr.  s.  l^atur-und  Htitk,  Bd.  ].,  j>.  IM). 

The  explanation  of  these  appearances  seemed  to  be  this: — 
First,  t!ic  lower  renal  nrteir  compressed  the  ureter,  and  pre- 
vented the  i)elvis  of  the  kidney  from  properly  cmjHying  iiaelf 
nntil  a  certain  pressure  was  exerted  on  its  walls  by  tlie  accu- 
mulated urine.  This  impediment  was  intensified  by  the  curving 
of  the  ureter  round  the  lower  renal  artery.  The  pveefare  so 
exercised  probably  c-xeiu^d  inflammation  and  adhesion  of  the 
ureter  to  the  outside  of  the  expanded  pclria,  and  again  of  the 
latter  to  the  colon  and  duodenum.  The  symptoms  during  life 
were  thns  explained.  The  periodical  attacks  of  namsea  and 
vomiting  depended  on  the  periodical  dilatation  of  the  sac  and 
the  pressure  of  it  on  the  duodenum.  Kvacuation  of  the  sac, 
when  tlie  pivssurc  of  the  accunmlated  urine  reached  a  sufficloit 
height  to  overcome  the  obstmctions,  caused  the  paroxyams  to 
Bubsidu.  In  the  lust  jmroxysm  the  resistance  prnved  more 
obstinate  ;  the  duodenmn  bctMUue  ultogctlicr  occluded — hence 
tho  constipation  ;  and  tho  portal  vessels  became  probably  im- 
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plicated — detenniuing  tfiFusion  of  blood*  into  the  Btomach,  and 
heeniatemcfiis. 

HydronephroRis  arises  under  such  a  variety  of  anatotnical 
conditions,  timt  it«  general  etiologiail  relfltions  offer,  as  might 
have  l>ceu  cxj)ected,  little  that  is  characteristic.  No  n^  is 
exempt — not  even  foetal  life ;  nor  is  any  especially  liable : 
the  two  sexes,  in  the  cases  collated  by  me,  were  found  nearly 
equally  represented — 19  were  males  and  IG  females;  in  two 
infants  the  sex  is  not  mentioned. 

The  xymptotns  of  liydroneplirosis  depend  mainly  on  the  nature 
of  its  anatomical  cause  and  ou  tlie  size  of  the  sac.  If  the  sao 
be  small  and  the  opposite  kidney  suimd,  symptoms  may  be  al- 
together wanting ;  old  age  may  be  reached  without  suspicion 
that  one  of  the  kidneys  has  been  changed  into  a  membranous 
sac,  and  the  anomaly  may  be  first  discovered  at  the  antopsy. 

Generally,  however,  the  distension  goes  on  to  tlie  formation 
of  a  palpable  tumour  in  the  abdomen  ;  and  sometimes,  as  we 
have  seen,  this  tumour  attains  nn  enormous  size.  Setting  aside 
the  cases  which  perished  still-born,  or  within  a  few  weeks  of 
birth,  there  existed  among  the  S4  remaining  instances  17  in 
which  abdominal  intumescence  was  detected  during  lilc  ;  in 
13  of  these  the  tumour  was  confined  to  one  side,  in  four  a 
double  tumour  existed. 

In  its  topographical  characters  a  hydronephrotic  tumour 
presenta  the  general  physical  signs  of  renal  tumour.  The 
swelling  is  situated  in  the  tlank  ;  it  reaches  backwards  in  the 
lumbar  region  to  the  s]Hne,  upwards  into  the  hypoehondrium, 
downwards  into  the  iliac  region,  and  fonvards  to  the  umbiHcus 
—encroaching  on  tliese  regions  variously  ncconling  to  its  mag- 
nitude. Tiie  colon  is  usually  in  front  of  it;  and  the  small 
intestines  are  thrust  into  the  opj^site  side  of  the  abdomen.  Of 
the  several  displacements  of  tlie  organs  on  either  side  I  need 
not  add  anything  to  what  is  detailed  in  the  chapter  on  caueer 
of  the  kidney,  where  the  general  characters  of  renal  tumour 
are  fully  described.  The  si>ccial  characteristics  of  hydro- 
nephrosis are  its  soft  undulating  feel;  an  outline,  which  is 
sometimes  distinctly  lobulatod  ;  and  the  evidence  of  fluctuation. 
There  is  one  peculiaiity  which  is  pathojrnomonic  when  present, 
namely,  the  sudden  diminution  or  disappearance  of  the  swelling 
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coincidentlj  with  the-eadden  <^scharge  of  a  large  qtundtrof 
uiinc.  This  sign  \»  not  oIwajB  available  :  bat  it  U  sofficieoll}' 
frequently  niet  with  to  give  it  on  important  diagnostic  Tabeu 
It  occurred  in  7  out  of  the  17  cases  in  which  the  edalcnceof 
u  tumour  was  clinioolly  aaccrtiiiDed. 

In  Dr.  Hare's  case  of  double  hydronephrosis  already  aUnded 
to,  Rubaidcnce  of  the  tnmour  from  this  caase  took  place  cm 
one  occasion  on  the  right  side,  on  another  on  the  left  side  ; 
preseuiing  a  succession  of  events  sufficiently  puzzling  even  to 
an  acute  observer. 

The  tumour  is  asnally  quite  painless,  and  nnaooompaniod  by 
any  iDconvcniencc  except  irom  it£  bulk.  Ocx^aaionoily,  how- 
ever, tenderness  exists  over  it;  and  the  action  of  the  iMweU  ti 
iiTt'gnlar.  When  the  dilatation  arises  from  tlie  impaction  of 
a  calcnlaa,  symptoms  of  nephritic  colic  oc^'tir  at  the  time  whei 
the  impaction  takes  place  ;  or  from  time  to  time  thereafter, 
if,  as  is  most  usual,  some  quantity  of  urine  still  continues  ta 
trickle  past  tlie  calculus.  Similar  paroxysms  are  recorded  in 
two  instances  where  no  calculus  existed. 

The  state  of  the  urine  usually  furnishes  no  iuforrnatian  : 
in  the  great  majority  of  cases  it  is  natural  ;  sometimes^  how- 
ever, it  contains  a  little  pus  ;  but  never  in  quantity.  During 
the  attacks  of  nephritic  colic  it  may  contain  blood  ;  and  be 
discharged  with  great  pain,  retraction  of  the  testicle,  vomittng, 
etc.  The  history  of  these  attacks  sometimes  yields  an  impor- 
tant clue  to  the  nature  of  the  case.  "When  both  kidneys  are 
affected,  symptoms  indicating  defective  elimination  of  urine 
(uneuiia)  necessarily  show  themselves  at  length.  A  hydro- 
nephrosis implicating  one  kidney  only  may,  as  we  have  seen, 
cause  little  or  no  inconvenience  for  many  years,  even  though 
itfi  bulk  be  considerable.  The  opposite  kidney  performs  a  double 
duty  and  becomes  correspondingly  enlarged.  An  individual  in 
this  condition,  however,  leads  an  existence  of  considerable  peril ; 
for  if  anything  happen  to  impede  tlie  function  of  the  single 
kidney  on  which  life  depends,  dangerous  symptoms  necessarily 
arise.    Rayer  supplies  the  following  iuatructivc  example  : — 

M.  v.,  «et.  0<1,  hod  expcrictirod.  at  the  ige  of  22,  pnlu  in   tli«  ri^t 
rouft]  regivu,  Khootiug  oblic^aely  toward  the  bltddcr  ia  the  diruction  of  the 
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uroter.  This  pain  proved  obstintite,  and  incrensM  more  and  more ;  the 
nrine  was  occ^inuuaJly  blix>dy,  aD<l  Sf^iuetimos  of  a  dark  colour ;  the 
patient  becaniu  yalv  uud  thin.  [Jttlc  by  little  the  urine  ceased  to  contain 
bloodf  and  re-auunicd  its  nonnnl  rhaructera;  the  gpntral  coni^tion  was 

I       porfwctly  restored  ;  and  for  a  long  Kries  of  years  M.  V.  enjoyed  blooming 

Ljusalth. 

^H    About  the  year  1820,  M.  V.  began  to  grow  stout ;  the  belly  bec-arae 

^^BAniarkAbly  large ;  and    latterly  Ms    great    size    considerably   iuijwdud 

^r  On  the  18th  of  September,  1S34,  M.  V.  experienced  an  nneasineas  in 
the  abdomen  which  constrained  him  to  keep  his  bed  ;  piuus  were  felt  all 
over  the  abdomen,  but  especially  toward  the  region  uf  the  k'ft  kidney. 
This  region  was  lender  on  pressure  ;  the  patient  imastd  no  uriue  ;  and  the 
bladder  was  not  di:«tetidr<d.  During  ton  days  M.  V.  liaJ  uo  dcsiiv  to  void 
nriDc,  and  at  the  end  of  this  pt^riod  he  only  passed  two  glasses  of  a  ciiriuo 
colour.  On  examining  the  abdomen  a  voluminous  tumour  was  detected, 
extending  obliquely  from  the  right  h\-pochondnum  to  the  leQ,  iliac  fossa. 
Obscure  fluctuation  was  felt  in  the  tiuuour,  which  was  considered  to  be 
formed  by  the  distended  right  kidney  ^this  waa  couHiiaed  at  the  autopsy). 
The  condition  grew  more  and  more  serious  as  the  sup|)re8^iou  uf  urine 
continued— the  tongue  became  covered  with  a  slimy  coating  ;  the  features 
'  altered  ;  the  nights  were  sleepless  ;  tlie  pulse  failetl ;  hiccup  supervenedf 
and  the  )Miti«nt  expired  on  the  13th  of  October,  1834. 

On  o|H;niug  the  body  the  right  kidney  was  found  prodigiously  distendedi 

and  converted  Into  a  pouch  fUlc<l  with  7lb.   11  oz.  of  a  viscid  fluid;  the 

tumour  was  16  incites  long  frum  above  downwards,  and  7i  inches  browL 

The  ureter  was  dilated  at  its  origin,  but  soon  underwent  a  suddtrn  con- 

strirtion  ;  iu  this  slrangnUted  part  a  little  calculus  could  be  felt  which 

had  compU'tcly  obMtructed  the  duct.      Below   tliis  obstacle,   the   ureter 

resumed  its  ordinary  dimensiDns,      Tlie    left  kidney  was    considerably 

tumefied  and  reddened.     The  pelvis  was  notably  dilated  and  covered  witli 

I        Tucular  ramifications ;  the  loft  ureter,  like  the  right,  contained  a  small 

I        Cftlcnlns  lodged  five  inches  below  the  pelvis.      The  bladder  and   other 

I       abdominal  organs  were  healthy.     The  state  ot'  the  right  kidney  oxploiuotl 

^^|>erf0Ctl}'  the  former  ailments  of  M.  V.,  and  death  was  the  consequence  of 

^^nhe  disabling  uf  the  solitary  kidney  on  which  his  life  hod  so  lung  depended. 

^HfUaL  dea  lleins,  t.  m.,  p.  400.) 

^^     Termina/mis. — Hydronepihrosis  may  tenniuate  in  Tariou3 

ways.     The  obstacle  may  be  dislodged,  and  the  contents  of  tlio 

sac  discliiirjjud,   without  subsequent  re-accumulation.     If,  in 

^^snch  a  cii^c,  a  portioa  of  the  a'aul  tissue  be  preserved,  the 

^■organ  ^vill  be  enabled,  in  part,  to  resume  its  function.    If  the 

^Bdistensiou  have  been  long  cstoblifihod,  and  the  secreting  tissoe 

'^Extensively  or  totally  absorbed,  the  organ  afl«r  evacuation  of 

the  fluid  shrivels  up  into  an  empty  sac.  These  may  be  regarded 

w  the  most  farourabic  modes  of  termination. 
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I  find  that  out  of  29  fatal  coses,  vphich  enpplj  iiifonnation 
as  to  the  cause  of  doath,  12  perished  fVom  some  other  discaee. 
Nearly  all  of  these  were  slight,  unilnteral  cases,  which  were 
latent  during  life.  Tliree  cases  of  double  hydronephrosis 
perished  still-born  or  soon  after  birth  from  al>eyance  of  the 
urinary  function.  In  14  cases  death  took  place  at  a  lat^a*  age 
as  a  direct  or  indirect  consequence  of  the  renal  distension.  Of 
these  14,  one  died  wearied  out  with  the  bulk  of  the  tumour 
and  dysenteric  dianhcea  caused  tliereby.  Mr.  Glass's  imtient 
died  from  pressure  of  the  vast  sac  on  the  respiratory  organs. 
Four  cases,  in  which  double  hydronephrosis  was  established 
g^dunlly,  died  irom  progressire  abolition  of  the  renal  function 
— three  of  them  with  distinct  uncmic  symptoms.  Two  more, 
with  single  hydronephrosis,  died  from  suppression  of  arine 
through  impaction  of  a  calculus  in  the  opposite  ureter.  In 
three  cases,  repeated  tapping  was  followed  by  suppuration  of 
the  sue  and  exhausting  hectic.  lu  another  ease,  the  second  i 
tapping  was  sueccedcd  by  fatal  peritonitis.  Pressure  otM 
the  tumour  on  the  mlhercnt  duodenum,  and  conscqncnt  ™ 
intestinal  obstruction,  caused  death  in  one  instance  (p.  415). 
It  is  remarkable  tbat  only  in  one  solitary  instance  (to 
be  presently  cited)  waa  death  caused  by  spontaneooa  nipturej 
of  the  sac. 

Diagnosis, — The  diagnosis  of  hydronephrosis  is  certain  and] 
easy  only  when  subsidence  of  the  tumour  occm*s  simulta-' 
neously  with  a  sudden  excessive  discharge  of  urine,  or  whes 
trustworthy  history  of  snch  an  ocxjurrcncc  can  bo  obtAined. 
When  this  symptom  is  absent  the  recognition  of  the  diseaaeJ 
depends  on  the  ascertainment  of  the  existence  of  a  fluctuating 
renal  tumour,  and  the  absence  of  the  signs  of  suppuration. 

Hvdrone])hrotic  tumours  have  most  frequently  been  ooa-^ 
founded  with  ovarian  cysts,  ascites,  and  hydatid  cysts.  From 
an  ovarian  cyst,  hydronephrosis  is  distinguished  by  the  presence 
of  the  colon  in  front  of  the  swelling,  and  by  the  absence  of  a 
bowel  sound  on  percussion  in  the  corresponding  lumbar  region. 
Ascites  is  distinguished,  when  the  hydronephrosis  is  single,  by| 
the  existence  of  dulnesa  in  hoth  flanks  :  but  when  the  ren  j 
tumour  is  double,  and  both  flanks  arc  consequently  dull  as  in 
ascites,  the  latter  condition  is  recognised  by  the  change  of 
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level  assumed  by  the  fluid  when  the  poctor©  of  the  patient  is 
altere^l — dulness  from  dilated  kiilnej's  being  fixed  in  its  limits, 
however  the  position  of  the  patient  may  be  change<l.  A 
hydatid  cyst  is  generally  identilied  by  the  escape  of  hydatid 
vesit^les  with  the  urine,  and  sometimes  by  the  presence  of  a 
hydatid  irt'mitus.  In  the  absence  of  these  s^Tiiptoms  it  may 
be  quite  imf>ossible  to  establish  the  dilTerential  diagnosis  of 
those  two  conditions  by  physical  signs,  and  inferences  nmst  be 
drawn  from  the  commemorative  symptoms.  It  may  be  of  use 
to  remc'Diber,  that  while  hydronephrosis  is  not  unfrequently 
double,  a  hydatid  cyst  is  scarcely  ever  so. 

Pyonephrosis  is  distin^ished  by  the  purulent  character  of 
the  urine — actual  or  historical — also  by  the  existence  of  more 
severe  oonsiitutional  symptoms,  and  especially  of  recurrent 
rigora.  Circumscribed  abscess  of  the  kidney,  and  perinephritic 
abscess,  are  distinguished  by  their  more  acute  court^e,  the 
preBcnce  of  pain  and  the  signs  of  suppuration. 

TUc  prognosis,  although  necessarily  grave,  is  less  serious  than 
in  other  kinds  of  renal  tumour.  When  the  att'ection  is  uni- 
lateral, not  only  may  life  be  indefinitely  prolonged,  but  there 
is  always  a  chance  that  spontaneous  evacuation  of  the  sac  may 
take  place,  or  that  the  cyst  may  be  punctured  with  success.  If 
the  opposite  (hitherto  sound)  kidney  show  symptoms  of  de- 
ranged fimction,  the  gravity  of  the  prognosis  is  immensely 
increased.  When  both  kidneys  are  aflectod  the  issue  is  un- 
avoidably fatal  at  length  ;  but  many  years  may  elapse  before  the 
atrophy  of  the  secreting  tissue,  or  the  completeness  of  the  ob- 
struction, reaches  a  degree  incompatible  with  life. 

Trmbnmt. — If  the  disease  be  unilateral,  and  inferreS  to 
depend  on  the  impaction  of  a  calculus  in  the  ureter,  pi*ecautions 
should  l»c  taken  agidust  a  similar  uccurrencc  taking  place  on 
the  opposite  side.  The  patient  sliould  be  directed  to  keep  the 
urine  adeijuately  diluted  by  systematic  potation,  esfxjcially  on 
going  to  bed,  and  to  avoid  a  too  highly  animalized  diet. 

In  the  absence  of  this  indication  an  attempt  may  be  made 
to  overcome  the  obstacle,  or,  if  that  be  impossible,  to  facilitate 
the  potisage  of  the  urine  past  it.  To  this  end,  the  tumour 
should  be  carefully  manipulated  or  champooed,  from  time  to 
time.    As  the  swelling  is  u;sually  painless,  this  can  be  acoom- 
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plished  withont  difflcnlty.  Ib  a  b'ttlc  pirl  of  eighty  who 
onder  my  care  in  the  Manchester  Infirmary,  this  treataneni 
seemed  to  be  followed  bj  success.  She  had  a  eofty  obscurely 
fluctuating  tumour  on  the  left  side  of  the  abdomen,  attoul  the 
size  of  a  child^a  licad,  wliich  was  consiidered  to  !*e  hjc 
phrosiB.  This  was  diligently  manipulated  in  everv 
with  the  aid  of  a  lubricating  ointment,  on  alternate  moniing*- 
After  the  third  manipulation,  she  Middcnlv  "    ,  lareeqatn' 

tity  of  urine,  and  the  tumour  forthwith  -  .,  und  did  m* 

again  return  so  lon^  as  the  patient  continued  under  oliservatiiia. 
If  evacuation  cannot  be  obtained  in  this  manner,  fiuiier 
interference  is  not  justified  unless  the  expnnftion  of  the  sac  be 
such  that  its  pressure  threatens  serious  miechicf.  T'nder  these 
circuuistances  tapping  may  be  resorted  to.  The  following  case, 
related  by  Mr.  Thompson  of  Nottingham,  furnishes  an  example 
of  the  Kuccessftil  adoption  of  this  plan  j  and  the  rea.«0Ds  set 
forth  by  the  writer  for  the  selection  of  the  sjxvt  choseo  for 
puncture  seem  to  desen'c  attention.  This  case  is  likewise  the 
solitary  instance  I  have  discovered,  in  which  death  wae  cauGcd 
by  bursting  of  the  sac  into  the  peritoneum: — 

The  pnticnt  came  ander  Mr.  Tliompwa's  observation  in  M«y,  1851.  |}« 
wiui  ut  tliAt  time  EnfToring  from  great  pain  in  the  region  or  the  left  kiMnt'r. 
Tticre  wt'rt  coitsidertiijle  eulnrgfnieut  and  tcn^it'mc^a  on  pressure  cxtrading 
0T©r  thti  left  hypochondriac,  lumbar,  and  iliac  regions.  I>u1n(»s  on  per- 
ciusion  also  existed  in  tfac»e  regiona.  Syinj^touis  or  nephriiir  colic  bad 
(•xijited  for  a  contiiJeruble  periitd.  Similar  symptoms  bad  tH>-ii  ob«rr*«l 
on  u  previous  occasion,  which  were  auddt-iily  rcliend  After  pust.-in;;,  «1I  at 
one  time,  more  than  a  clinmber-pot  full  of  water,  of  the  colour  of  port 
vrine.  On  iho  present  oeca»ion,  a  sinjOur  event  took  pluca ;  hi  ahunt  a 
week'tho  sac  bad  entiruly  emptied  itiwlf  through  the  ureter  and  IdAtidcr. 
Tlie  ayraptomb  di»ip]>enn'd,  und  the  {jativnt  uppareutly  soon  n>mvcTv«l. 
In  Xnvembcr  ho  began  ngiiin  to  suffer  from  the  same  symptonijs  which 
increased  np  to  Jan.  27th,  1852.  At  this  time  the  side  Wft.t  greatly  «n- 
Ur^od  and  tender.  Then-  was  an  obseuro  sense  of  fiuehuilion,  and  iht 
dulncKH  extended  to  the  right  oh  fur  as  the  linea  alba  ;  biirkM-ardtt  to  tha 
spine  ;  downwards  to  the  lowest  part  of  the  iliae  fiHiHU.  Thu  organs  ia  tZia 
ciie.st  were  diHplaced  upwnrds.  Tlie  patient's  snffpriiigs  were  now  bo  gnat 
that  it  was  determined  to  draw  off  t>ia  fluid  with  the  trocur.  Tlier*  waa 
no  (bmlil  that  the  sac  oontxining  the  fluid  was  a  dilatrd  kidney,  or  a  cyst 
coanei twl  with  Ihi!  pelvis  of  that  orgnn  ;  juid  in  cithpr  ia««  Mr.  Tbunp* 
son  was  diKpast^d  to  scltTt  the  iutenal  bol"weeu  the  two  lusl  Utoutiug)  riba 
near  their  anterior  extremities  at  which  to  introduce  the  trocar.  Mr.  T. 
fixed  on  this  spot  for  the  following  reasona :— 
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losing  tho  fluid  to  be  coutaiutxl  io  a  sue  luring  communicatioa 
_«Ivui  of  the  kiduoy,  tlie  kidney  woald  lie  behind  the  nc,  pArtlj 
upon  the  Ijut  two  nbs,  and  partJy  upou  tlie  quadratiis  lamborom  mnsdei 
itn  normal  Mtiuttiun  upon  Uiiii  aide  ;  aud  if  the  instrument  wore  introduced 
at  the  plice  iudicated,  and  its  point  dirt'ctt^  a  little  forward,  it  would 
penetrate  the  sao  without  any  riiik  of  wouudiug  the  kidney. 

2.  If  the  aac  eomiiHted  of  a  dilated  kidney,  tlio  point  sducted  would  Ktiil 
be  the  best,  tui  it  would  be  near  the  part  at  whudi  the  organ  began  to 
dilate. 

3.  It  would  be  behind  the  ]>eritoneaxn,  and  therefore  there  would  b« 
loKs  risk  f)f  wountHiig  that  membrane. 

4.  If  the  patient  had  been  t»pped  in  front,  the  trocar  ranst  have  pawed 
through  the  peritoneum  twice  :  first,  that  jtortiou  lining  the  abUouiinal 
inu«cles,  and  ftecoud,  that  in  front  of  tlw  sae  ;  and,  supjKising  nu  adhesion 

Im^'c  taken  place  between  these  two  parta,  when  the  instrument  was 
withilrawu,  wme  of  the  eonleute  of  the  sac  might  have  escniwd  into  the 
cavity  of  the  jieritoneuiu  and  given  ritte  to  infliiinuiatioD.  Betiidea,  there 
would  hare  been  uiore  dnuger  of  wounding  some  of  the  boweU,  should 
any  portion  have  become  adherent  by  inflammation  between  the  wallii  of 
the  abdomen  and  the  aac. 

The  uj>erutiou  wa«  therefore  performed  between  the  two  lost  rilu  near 
their  extremities.     Au  incision  was  made  through  the  integuments  and 

UJtclcs  ;  a  vmnll  exploring  trocer  wua  then  introduced  ;  and  as  there  wai 

idcnce  of  the  existence   of  fluid,    a   Urgcr  instrument   was    inserted, 

ith  its  point  directed  slightly  fiorward,  and  eight  fjuarts  of  dark-coloured 
fluid  were  ilriLWu  oft  It  was  a  siDgnlar  fact  (which  was  explained  oa 
ezniniuation  of  the  specimen  after  deutli),  that  soon  after  this  fluid  was 
removed,  tlio  further  contents  of  the  sac  flowed  in  the  natural  dtrectiou 
along  the  ureter. 

The  patient  soon  recovered  ;  but  it  was  necessary  to  repeat  the  operation 
in  December,  1S52,  when  3^  quarts  of  fluid  were  extracted  ;  soon  after 
which,  OS  liefore,  the  sac  emptied  iUelf  through  the  nuturuJ  possageti. 

The  pntient  auon  got  vrvU,  ami  did  not  requiie  the  operation  ngnin  until 
near  eight  years  afterwards  (Myrch,  1860).     At  this  time  seven  qtuixts 

ere  taken  flwuy  ;  not  long  after  which  the  fluid  again  found  its  wa/ 
ttg  the  natural  j.«&sages,  and  the  patient  again  made  a  qiuck  recovery, 

d.xomained  well  until  Sept,,  1861.  When  then  seen  by  Mr.  T.,  ho 
Ittlforing  from  his  old  symptoms.     On  the  5th  of  October  he  was 

ddenly  seized  with  pain  in  the  ulnlomen,  with  difficidty  of  mictuntion, 

Id  sweAtA,  m2)id  puUc,  and  an  anxious  cooutenauee.  Ho  went  on  pretty 
nntil  the  10th  of  October,   when  ho  suddenly  become  worse   oud 


The  padmortan  examination  rcveiiled  intense  peritonitis.  Three  pintt 
dark-calonrail  water  (resejiibling  that  found  in  the  sac)  were  mnoved 
txu  the  right  hyfiochondriac  and  epigastric  regions.  Tlie  sac  proved  to 
the  disttndrd  h'ft  kidney — it  contJiined  four  piiit-H  of  fluid  ;  a  hole  was 
liacovercd  towanl  the  loft  siih*  anteriorly,  when>  the  rupture  bad  taken 
The  descending  colon  lay  before  and  towani  the  left  side  of  the 
iac  ;  the  ureter  entered  the  cavity  of  the  sac  obliquely  through  tlie  wall 
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of  tbfl  cyst.  Tfai*  obliquity  of  tlw  utmncv  of  Xho  ureter  offond  a  |bo- 
liablc  cxjiUnBtion  of  IIm  dosura  of  tlut  tuhe  wfarn  tha  mac  vm  ftiQ, 
And  the  open  itato  of  h  wbon  tko  nu  wu  tmpty.  Tba  ruptura  4o«btii» 
took  pWot  on  tb»  Mh  of  October,  when  the  peritonici;*  b«giui  ;  abd  in  til 
prahobiUty  tbire  vu  some  escape  of  fluid,  but  liot  uiuch,  at  tiiat  tiioe  :  ft 
furthvr  and  lairgDV  eocapt  took  place  un  the  lOtb,  all«r  which  the  patMt 
npidly  lauk.  Thero  ns  no  Btono  found  in  Uiu  blwlder,  nor  Any  ohrtne- 
tlon  in  the  bnrar  coiuio  of  the  onter.  (/.  Tht/mpttm^  PatK.  Soc  Tmrnn 
voL  xiii.) 

The  early  history  of  the  case  caased  Mr.  Thomp^oii  to  car* 
mise  that  the  patient  had  formerW  foided  orinary  oalcnli ;  bat 
none  were  ever  fotmd.  It  is  quite  as  probable  that  the  <»bli«jaitj 
of  the  entrance  of  the  ureter  into  the  pelvis  of  llie  kidnej  wa* 
a  congenital  malformation,  and  that  this  oonstituted  the  rakl 
cause  of  the  liydronephrosia. 

Dr.  Hillier  relates  another  case  of  congenital  hydronrphrosis 
repeatedly  tapjwd,  in  front,  with  success : — 

The  patiunt  was  boru  with  great  enUrg«nneat  of  the  abdomoo.  dmnUtiBg 
tacitep,  for  wfaicli  it  wu  niii>tflkeu  till  ha  was  nearly  four  ycuv  old.  it 
was  tlieu  ascertained  to  bo  au  enononns  c)'8t  sptinpof;  from  the  ri^lit 
lumbtu'  ropou.  From  its  great  size  it  cau«{>d  difltculty  of  breuthiiif;  and  pr»> 
rented  Lis  walking.  Tlie  cyst  was  tapped  in  frviit,  and  102  Huid  ounoa 
of  clear  non-nlbiiruiuoas  flaid  were  drawn  off,  having  all  the  characters  of 
dilutt!  iirino,  The  fluid  rapidly  rs-coUoctod,  and  vu  a  wTond  tupping  w«s 
found  to  hv  albumiuouB  and  purulent,  but  still  to  contain  a  considemble 
quantity  of  urea.  Atti^mpts  were  mode  to  estabtUh  a  pennanerit  fistula 
^atortorly*  and  then  posteriorly;  bat  on  each  ocvaaiou  the  fluid  ufttr  t 
lime  oeoied  to  flow.  Much  irritatiou  and  deprestaou  foUowcd  tlie  wrmJ 
tappings,  so  that  tb<.'  patient's  life  seemed  to  1>e  Dndangervil.  After  one  of 
the  opemtious  a  qu&uiity  of  fluid  was  passed  from  the  bladder  cxartly 
similar  to  tliat  from  the  cyst,  and  quite  unlike  what  was  osiiAlIy  |wmkI 
from  the  urethra ;  a  tomporory  communication  thus  obvioiuly  being 
establiiihed  between  tlie  cyst  and  the  bladilur.  When  tlie  c«»o  was  rrportid, 
the  patient  had  bc^n  left  witliout  opi^ratioD  for  some  niontbo,  and  had  r»- 
gained  his  strength  ;  bat  the  cyst  remained,  varjing  from  time  to  time  in 
size,  anil  his  urine  was  often  purulent  and  feLid.  It  was  presamcd  that 
thori?  WHS  some  congenital  malformation  of  the  light  ureter  which  rendctod 
it  liable  to  occlu^on,  bnt  admitted,  nnder  somo  rircanuttnccs,  of  th« 
(lassagt)  of  fluid.     {BrU.  Mtd.  Jount..,  April  8(A,  1S65.) 
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Cysts  are  fonnd  in  the  kidneys  under  four  practically  dif- 
ferent circumstances,  namely  : — 1.  Scattered  C3'«ts  in  kidneys 
otherwise  healthy.  2.  DittBeminaled  cysts  in  the  atrophic 
form  of  Firi<^'ht*s  disease.  3.  Congenital  cystic  degeneration. 
4.  Gcnenil  cystic  det^enerat  ion  in  adults. 

1.  ikatteted  cysis  in  kilneys  of/ierwise  healthy. — It  is  not  un- 
common to  find  on  the  surface  of  healthy  kidneys  one  or  more 
cysts,  with  delicate  walls,  varying  in  size  iVom  a  pea  to  a 
marble  or  a  walnut.  One  or  more  of  similar  apijearancoa  may 
also  be  fonnd  in  the  interior  of  the  gland,  chiefly  in  the  cortical 
subfltance.  Such  cysts  are  filled  with  a  yellowish  albuminous 
fluid — usually  diffluent,  sometimes  gelatinous, — containing 
[^osphatcs  and  curbonatos,  sometimes  a  large  quantity  of 
cholesterine,  and  very  rarely  urea  and  uric  acid. 

C)'stH  of  these  dimensions  do  not  produce  any  symptoms 
during  life ;  and  their  etfecta  on  the  ftinction  of  the  gland  is 
insignificant.    Sometimes,  however,  cyata  of  this  class  attain  a 
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tnonBtrooB  size,  and  form  a  tumoor  recognisable  dnrin^  1ifc< 
Mr.  Ciesar  Hawkins  gives  an  acoount  of  a  remarkaMe  can  is 
which  the  right  kidnev  of  a  boy,  six  years  of  age,  had  m 
euormous  cyst  attached  to  it.  The  cyst  filled  the  GDtirc  rij^bt 
side  of  the  abdomen  from  the  false  ribs  to  Poapart's  ligament 
The  attached  kidnoy  was  healthy  in  its  structure,  and  titt 
ureter  free.  In  the  wall  of  the  cyst,  separated  by  u  difiUfice 
of  ^xe  inches  from  the  kidney,  there  was  inserted  a  smifl 
mass  about  the  size  of  a  walnnt,  wbich  projected  into  the 
carity  of  the  cyst.  This  body  proved  to  be  a  tJiird  kidney,  oofr 
sisting  of  a  single  lobule,  with  the  cortical  and  tnbnlar  part 
perfect ;  and  hnvinj^  a  single  mammillary  process  and  calji; 
bat  no  excretory  dnct  conld  be  traced.  The  urine  Iiad  ben 
natural.  The  cyst  was  punctured  during'  life :  and  about  five 
pints  of  fluid  were  found  in  it  after  death.  The  fluid  contained 
neither  albnmcn  nor  any  of  the  special  urinary  ingredients. 

Dr.  Hare  (Path.  Soc.  Trans.,  vol.  iv,,  p.  199)  describes  i 
very  similar  c}*st  taken  from  a  man  aged  siity-two.  A 
tomoar  was  detected  during  life  on  the  right  ^ide,  stretching 
from  the  ribs  to  the  pubes.  After  death,  a  large  cyst  was 
found  connected  with  the  right  kidney.  The  lower  half 
of  the  gland  was  partly  spread  out  over  a  portion  of  tlie 
tnmour,  and  partly  absorbed.  The  upper  half  was  healthy;* 
nor  did  it  (nor  the  opposite  kidney)  contain  any  other  cyst*  with 
the  exception  of  one,  about  as  large  as  a  hcrapsecd.  The  lai^ 
cyst  contained  an  almost  transparent  pale  yellowish.grecn  Said, 
quite  limpid  and  diffluent  when  the  cyst  was  first  opened :  hot 
after  the  fluid  had  l)een  exposed  a  few  minutes  to  the  air  it  set 
into  a  tremulous  jelly. 

In  neither  of  these  two  cases  was  the  pelvis  of  the  kidney 
or  ureter  dilated.  In  both  cases  the  disease  was  doubtfully 
traced  to  external  violence. 

2.  Diasemitmted  cysts  in  Ote  atrophic  form  of  Bri/fhCs  kidnt}f, 
— These  have  alrcatly  been  noticed  in  connection  with  Bright* 
disease  (see  p.  321). 

3.  Con/jmital  ri/stic  deffen^ation  of  ih$  kidnet/9, — A  consider* 
able  number  of  these  curious  cases  have  been  published,  and 
most  of  them  have  b(?en  collated  by  Virchow  in  two  elaborate 
papers  (Gesammelte  Abhaudlungen,  pp.  837  and  SQi), 
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KidncTB  in  this  condition  present  an  enormons  proportionate 
bulk,  boing  as  large  as,  or  largrer  than,  the  kidneys  of  adnlts. 
In  all  but  two  caBOB  both  kidneys  were  affected.  In  Bcveral 
instances  cniltrjotoniy  was  required  to  effect  deliverr,  on 
account  of  the  imwcnse  size  oT  the  abdomen.  The  f<.etn3 
(generally  expelled  preniaturely)  is  neceefiarily  8till-bom  if 
both  sidea  are  affected,  on  account  of  the  pushing  up  of  the 
diaphrni[^,  nnd  the  mechanical  obstacle  thus  created  to  the 
expansion  of  the  lungs. 

Dr.  Lever  (Path.  Soc.  Trans.  1848-9.  p.  74)  has  recorded  the 
following  typical  example.  The  fatus  was  one  of  eight  months. 
It  was  elnb-footed  and  club-handed ;  it  had  six  fingers  on  the 
left  hand  and  as  many  toes  on  each  foot.  There  was  a  hernia 
cerebri  (?  encephalocole)  at  the  j)08terior  part  of  the  head.  Tlie 
thoracic  and  abdominal  viscera  were  natural,  except  the  kid- 
neys. The  right  kidney  weighed  4  oz.  6  drs.  ;  the  left,  4  oz, 
1  dr.:  they  were  irrcgidar  nn  their  surface  from  numerous  pro- 
jecting cysts.  On  a  section  being  made  through  the  centre 
of  each,  it  was  found  that  all  trace  of  kidney  structure  had 
disappeared,  and  that  its  place  was  occupied  by  an  infinite 
quantity  of  cysts  of  different  sizes,  forming  the  whole  mass  of 
the  organ  ;  the  calyces  were  in  part  normal,  but  large,  and  the 
pelvis  of  each  kidney  was  perfect,  with  the  exception  that  it 
fbrmed  a  blind  sac,  with  no  opening ;  that  is  to  say,  there  were 
no  ureters.  The  blmlder  was  suiall  and  empty  ;  there  was  no 
tnice  of  ureters  on  its  external  surface  ;  but  internally,  at  the 
sjiota  where  tlie  ureters  should  have  entered,  there  were  small 
imperforate  p*ipillae. 

The  structure  of  these  kidneys  was  examined  by  Dr.  Onll 
onder  the  microscope,  lie  could  not  detect  any  secreting 
tissue,  and  considei-ed  the  cysts  to  be  obstructed  and  dilated 
Malpighian  capsules. 

The  degeneration  has  not  always  been  foxmd  in  so  extreme 
a  degree  as  in  tliis  case  of  Dr.  Lever.  Generally,  some  rem- 
nants of  secreting  texture  (uriniferous  tubes  and  Malpighian 
tnils)  have  been  detected  in  the  interstices  between  the  cysts. 
In  some  cases  the  external  surface  is  smooth,  wliile  the  interior 
presents  a  spongy  or  cavernous  structure,  which,  under  the 
microscope,  resolves  itself  into  myriads  of  minute  cysts.    The 


4tS 


CYSTIC  DEGENERATION  OF  THE  KIDNEYS 


FBflearehes  of  Virdu)w  and  FOnter  have  faUy  demaostaM, 
that  the  cysts  in  those  caaes  are  origin  ally  prodacod  br  dilat*- 
tion  of  short  sections  of  the  uriQiferoufi  tubefl  i-  ba; 

these  ponchos  uftcrwords  l>cuomc  cnlarg^  mad  f  irtjoi 

oftch  other,  and  at  Icn^h  form  distinct  cysts.  They  are  hned 
with  a  U*s»ektcd  epithelium,  and  contain,  at  first,  a  i^izuAi 
fluid,  which,  at  a  later  period,  when  the  cysts  attainably 
size,  bcoomes  alV>uminous. 

It  i^  curious  that  malformations  of  the  pelris  of  the  Iddntfi 
of  the  nreter,  bladder,  or  urethra,  or  of  somo  other  part  of 
the  body,  nearly  always  co-exist  with  congenital  cy^c  dego^ 
ration  of  the  kidneys.  Soruetimcs,  however,  tlje  lower  milliiT 
pa8saj;:cs  are  perfectly  open. 

Virdiow  fin;t  pointed  out  the  mechanical  c»ase  of  tloi 
disease.  In  all  the  cases  examined  by  him,  there  wtt  found  i& 
imperforate  state  (atresia)  of  the  straight  ducts  which  terminate 
on  the  papilhe  ;  and  he  conjectures  that  this  had  arisen  foxa 
intra-uterinc  inflammation  of  the  ducts  of  the  papillm,  whkh 
ended  in  adhesion  of  their  parietes  and  closure  of  their  c&UbT« 
He  fiirtliur  believes  that  the  usual  cause  of  this  inflammattoci 
18  the  imiKiction  of  uric  acid  or  the  urates  (HarnsHur^infttfrt) 
in  the  straight  canals  (see  p.  402).  The  closure  of  the  excretoty 
dnctfi  necessarily  causes  stagnation  and  accumulation  of  \ht 
urine  thronGjhout  the  entire  organ,  and  leads  to  dilatations  of 
the  uriniferous  tubes  and  Malpighian  capsules,  and  the  ultimate 
formation  of  cysts. 

4.  General  cystic  degeneration  of  the  kidneija  m  a/iults.^ 
This  is  a  somewhat  rare  condition,  though  moat  mascums 
contain  specimens.  Thure  are  two  very  hue  examples  in  the 
collection  of  the  Manchester  Infirmary.  In  this  form  of 
disease  the  organs  are  greatly  enlarged,  ao  as  sometimes  to 
weigh  several  pcmnds,  and  to  constitute  tnmonis  in  tlie 
abdomen  recognisable  dnring  life.  Both  kidneys  are  alwavs 
affected  ;  but  not,  generally,  in  an  eqnal  degree.  The  substancftj 
of  the  gland  is  converted  into  a  mass  of  closely  aggregated 
cysttj,  lodged  in  an  abundimt  matrix  of  connective  tissue  (see 
Fig.  48).  The  cysts  do  not  communic-ato  with  oacli  other,  nor 
with  the  calyces — excojjt  in  rare  cases,  when  some  of  them 
suppurate  and  open  into  the  pelvis.    They  range  in  size  from 
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pinVhead  to  an  orange,  and  have  walls  of  yaiying  thickncfid. 
Their  contents  also  vaiy  :  Borae  contain  a  limpid  yellowisli  or 
reddiHh  serum  ;  others  a  gelatinous  substance.  The  lluid 
within  the  cysts  always  contains  albumen,  but  not  urinous 
ingredients.  The  interior  of  the  cyst  is  lined  with  epithelium; 
and  sometimes  blood-discs,  pus  coi'puscles,  and  cholesterine 
crystals  arc  found  within  tlicm.  In  far  advanced  cases  the 
jjecreting  tissue  of  the  kidney  is  almost  entirely  destroyed ; 

ore  frequently  remnants  of  renal  tissue  are  found  in  the 

brous  matrix  between  the  cysts  and  in  the  pjTamidal  portions. 

he  pelvis,  ureter,  and  bladder  are  open,  and  usually  healthy. 
Two  or  more  cysts  may  become  confluent  by  absorption  of 
some  parts  of  their  walls,  and  then  an  irregular  cavity  is 
produced,  with  fibrous  l>ands  or  frsena  passing  frotu  side  tu  side. 


^^.  dffDBiHl  orttio  doffcnomlinn  of  the  kidney  in  an  ndult—frora  «  prmmttimA 
Ui  tbe  Muwum  oi  Uu)  Moncbcoter  [uarm&ry— one  ruurtb  the  »cmBlii*i 

Queckctt  attribute  Uie  formation  of  these  cjsta  to  dilata- 
ionfl  of  the  Malpigbian  capsules;  but  the  obserrationB  of  Dr. 
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Conway  Evaus/  aud  Dr.  Bristowe,t  on  whut  appear  to  hare 
been  incipient  cases,  lead  to  the  conclusion  that  they  are  fonned, 
aa  in  the  eonvcnital  cases,  by  ex]>ansion  of  sectitma  of  the 
nrinifei-ouB  tubcB,  and  occlusion  and  atrophy  of  the  intcrmedi&te 
portions.  Independent  sacs  are  thus  constituted,  which  st  fim 
are  so  minute  that  they  can  only  be  seen  with  the  microscope, 
but  at  a  later  jx^riod  they  enlarge  into  visible  cyst*. 

The  clinical  history  of  these  cases  has  been  but  imperfectly 
studied.     Of  ten  well-marked  cases,  which  I  have  been  able  to 
collect,  seven  were  men,  and  three  women  ;  most  of  them  wcte 
about  the  middle  age  ;  six  wore  between  forty  and  Hfty  yean 
of  age  ;  one  was  "  old/'  one  was  thirty-nine,  and  the  yonngcst 
thirty.    The  symptoms  during  life  are  not  very  distinctive. 
The  course  of  the  disease  ia  essentially  chronic  j  the  socretion 
of    urine  goes  on  to  an  advanced   jx-riod,   without    marked 
diminution — it  may  even  be  greatly  increased.    An  unnaturally 
low  density  would  appear  to  be  a  tolerably  constant  phenomenon, 
at  least  in  the  advanced  stages.     The  end  (if  tlic  patient  die 
of  the  renal  affection  and  not  of  some  com|ilication)  is  usually 
sadden,  with  manifestations  of  nnemic  coma  and  convulsions 
In  a  case  cited  by  Rayer,  there  were  recurrent  attacks  of 
excessively  violent  lumbar  pains,  severe    gastric    symptonw,  I 
abundant  discharge  of  a  watery  urine,  and  lastly,  convulsions; 
delirium,  and  coma.     In, another  case  recorded  by  the  same 
author,  tliu  patient — whose  only  previous  sufferings  consisted  in 
old-staiidiug  dyspeptic  symptoms — wue  suddenly  seized   with 
coma,  resolution  of  the  members,  and  convulsive  upturning  of 
the  eyes,  which  pi*oved  fatal  in  twelve  hours.   Albumiuiu*ia  and 
recurrent  hieniaturia  are  among  the  most  constant  symptoms. 
In  Dr.  Conway  Evans's  case,  the  urine  was,  however,  nol 
albuminous  on  the  day  of  death,  nor  two  months  [jrcvionsly. 
Death  was  caused  in  tliis  case  by  cardiac  disease,  aud  the  renal 
degeneration    was    not,    comparatively    speaking,    very    br 
advanced 

The  following  example  from  Bright's  memoirs  on  abdominal 
tumours  (New  Syd.  Soc.*8  publications,  vol.  vi.,  p.  208)  shows 


•  Patli.  Soc.  Ttms,,  toI.  v.,  p,  183. 

r  Ibui.,  Tui-  ix ,  p.  ^ov. 
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Uie  Buccessire  appeanmcc  of  a  renal  tmnour  first  on  the  left, 
then  on  the  ripht  side  of  the  abdomen,  and  gives  an  excellent 
picture  of  the  disease. 

Mr. ,   about  thirty,  seen  by  Dr.  Bright,   Noremlier,   ISSii.     His 

upeet  Iwspuke  a  luan  lubuuritig  under  some  formidable  chronic  Uiscaw. 
He  was  eridvutly  luach  emitciutod  and  greatly  eufeobk-d.  lie  ^xu^^  a 
moderate  quantity  of  urine,  which  was  acid,  light-cotonred,  und  olbu- 
minotm.  His  present  illnesH  dated  about  two  years  buck,  at  which  period 
he  hod  decided  hormaturia,  whiclt  continut^d  at  intervaU  for  some  time. 
fiiuc«  th^it,  hf  had  aevur  considerod  himself  in  health  ;  he  had,  however, 
puniUfd  Iii»  uj^uuI  occupation  till  lately,  but  for  the  Inst  four  uiout-hs  ho 
liad  l>een  more  decidedly  an  iuvalid  A  tumour  was  to  bo  dintiiictly  osoer* 
tsiwd  in  the  left  lumbar  spacu,  where  it  H|>|)rared  |>retty  linnly  fixed  (uce 
Fig.  WJ.  It  nii^jlit  bo  fairly  gnwped  by  the  hnud  so  placed  tliat  the 
thumb  wus  near  the  apinu,  oud  thu  tingor  udvoaccd  into  the  hy(H>choiidmc 


FiQ.  W.  DiagnLiii  iliowing  tba  aituntluii  of  tba  tummirs  In  the  rmse  of  a  {Ktlont  wltb 
(CaDaml  cjatic  doytmomtiun  u[  UoiU  klduo; «  {atier  firightX 

region.  The  historr  of  the  ouw,  tho  state  of  the  nrine,  and  the  sitnation 
of  the  tumour,  all  Iwl  U>  the  easy  decision  that  the  tumour  dcpen<l©d  on 
enlarged  kidney.     When  felt  in  front,  the  spleen,  or  the  doecoading  colon 
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loaded  with  fieces,  snggutcd  tlicmBolves :  bnt  tbe  fact  that  it  warmed  to 
belong  rather  to  the  posterior  than  the  anterior  part  of  the  abdomen,  nod 
its  fixed  feel,  would  hflve  removed  these  doubts,  had  not  tlte  hision*  of  the 
case  poi&t4'd  so  distmctly  to  the  kiduey.  The  exact  nattiru  of  the  renal 
diaease  vraa  less  obvious.  The  very  considemblo  enlargement  of  the  oipo 
did  not  belong  to  the  nsuul  history  of  olbuminoua  urinci  and  the  grnenl 
loB9  of  powiT  bespoke  some  fomiidablo  organic  diaeaaa.  Ho  waa  onlered  a 
well-rej^nilBted  nourishing  diet.  The  Emplast.  Ammoniaci  c.  Hydrai^.  «m 
applied  to  the  scat  of  the  tumour ;  and  the  nva  ursi  in  infusion,  itnd  si 
alkaline  preparations  wore  directed  to  be  taken.  Under  this  irffttment 
flatti^riu>^  rejiortji  were  at  first  received,  bat  tho  diseoao  advanced,  all 
aymptmiift  bccaiue  worse,  enlargement  of  tho  right  kidney  also  becams 
]»erceplibIo,  the  urine  remained  moderately  coogulable  (about  a  pint  and 
a  half  in  twenty-four  hours),  and  he  suffered  a  great  deal  of  t>ain  at  Um 
neck  of  the  bloilder,  from  the  frequent  pacing  of  fibrinous  ronj^U  of 
slight  pinkiflh-yoUow  colour,  about  an  ineh  long,  anil  apparently  monltlij 
by  thn  uruthra.  His  enmciatinn  became  extJi>mo,  and  be  liad  tn<\n 
roturns  of  hiematuria.  From  tho  middle  of  Febrnary  he  was  coiupletri; 
cnnfitiud  to  his  bed,  expecting  death  daily.  In  tlie  first  week  of  April  h« 
experienced  some  slight  oodvuIsIvc  seizttres,  and  fell  into  a  stati*  of  coma 
ftr  a  few  hours  before  his  death,  which  occurred  about  the  10th  of  Aprii 

Both  kidneys  presented  most  extreme  specimens  of  veaiculated  dt«eaae; 
the  left  was  the  largest,  and  was  protiaMy  eight  or  ten  times  Uic  natural 
size,  while  the  right  watt  at  least  six  tuiica  the  size  of  ihe  hi-althy  kidne;. 
The  whole  appeared  made  up  of  a  congeries  of  vesicles,  from  the  sire  nf  a 
pigeon's  egg  to  a  pea  ;  and  the  substance  of  tho  kidney  was  almi>st  oblite- 
rated ;  nothing  but  a  thin  layor  of  secreting  structure  remaining,  and  that 
greatly  altered  from  the  natural  texture.  The  pelvis  of  the  kidney  and 
the  mammillary  processes  alone  retained  a  tolerably  healthy  appearance ; 
the  liuiug  membrane  of  the  pelvis  had  no  aailue  %'a9cuUritT,  and  wm 
]>crfcctly  smooth  ;  the  manimillary  processes,  thou^  somewhat  Hattcned, 
showed,  when  divided,  the  healthy  organization  ;  the  ureters  were  healthy, 
but  the  rcual  vessels,  purticulurly  tho  veius,  were  large.  The  other 
were  healthy,  and  the  bladder  contained  half  a  pint  of  urine. 
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The  enormous  size  which  the  kidneys  sometimes  attain  in 
this  disease,  and  tlie  ubrupi  termination  of  life,  are  illustrated 
by  the  followincj  remarkable  case  recorded  by  Dr.  Htirc  (Path. 
Soc.  Trans.,  1850-1.  p.  131)  :— 

A  man.  let  16,  was  seen  in  Jan.,  18G0,  for  an  attack  of  pleurisy.  Voder 
treatment,  he  recovered  and  returned  to  his  bnsineas,  until  the  5th  of 
ilarch,  when  Dr.  Hare  was  again  coUod  in.  The  night  previously  he 
Imd  pa-Mcd  a  cousidemblc  qnantity  ol  very  bloody  urine,  which  hatl, 
apparently,  given  him  great  relief  from  a  coiintunt  ]iaii)  he  bad  in  the  Irit 
liiin.  On  examinatifin  of  the  abdomen,  whii'h  had  lately  iM^come  larner 
Ihan  usual,  a  tumnur  was  found,  extending  from  the  cartilaci>s  of  the 
fulac  ribi  uf  Lhc  left  aide  to  about  an  inch  1h:1uw  the  level  of  the  uinUilieii^ 
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tnd  forwards  to  within  abotit  on  inch  of  the  median  lino.  On  percussion 
it  was  dull,  aad  there  wm  no  inte rvril  of  rosonaiice  bctAveeu  iJie  tumour 
and  the  cartilages  of  the  ribti ;  and  the  duUuesa  on  ]i«ruu(uion  extended 
upwards  beyond  the  lower  innrgin  of  th»  latter;  the  anterior  Iwrder  was 
rounded,  but  prasented  no  signs  of  fluctuation. 

lu  April,  &  oonnderablo  alteration  vtis  obecrred  to  have  taken  place  in 
the  tumour;  it  still  fttlt  8(>lid  ami  ^vithniit  flik-Cuation  ;  the  lower  border 
extended  an  inch  and  a-bnlf  below  tlm  level  of  the  Kiitprior  Hiiptrior  opine 
of  the  ilium.  Its  anterior  bonier  was  deeply  notched  on  a  Uvvl  with  the 
umbilicus,  and  pcrf.'URsion  was  resonant  at  this  notch,  as  also  for  some 
distance  obliquely  acrosa  the  tumonr.  It  pK-sentcd  very  much  the  physical 
signs  of  a  duuble  tumour,  or  of  two  tnmours ;  on  placing  one  hand  over 
the  lower  part  of  the  abdomen,  and  presai rig  with  the  other  agninst  the 
loft  loin,  fillhouKh  the  tumonr  coultl  bo  very  sliKhtly  movwl,  it  appeared  to 
move  OH  one  musA.  Dr.  Hrif^ht,  who  alMi  saw  the  coNe,  spoke  itontidently 
as  to  its  hfing  **iill  kidney  with  intestine  passing  over  it,  and  thus  giving 
the  ftp{>earHiice  of  two  tumours ;"  there  was  also  now  a  slight  int«'r>'al  of 
reaoniuiee  Iwtween  the  cartilages  of  the  fiLlso  ribs  and  the  tumour.  The 
urine,  which  had  contained  blood  two  or  three  times,  was  now  clear. 

On  the  9th  of  Decemlwr,  he  fell  middenly  from  his  chair,  ronviilwd  and 
insensible  ;  this  was  followed  by  sleepiness,  numbness  in  both  bands,  and 
frequent  twitchings. 

(On  the  I'^th:,  when  seen  by  Dr.  Hare,  he  had  a  vacant  expression, 
iraudered  a  little,  but  answered  sharply  when  spoken  to;  there  were  slight 
twitehing»  of  the  upper  extremities.  I'ulse  72  ;  foot  and  legs  rather 
oedemntoti:^.  The  tmuour  appeared  much  the  same  as  in  April,  except  that 
it  extended  rather  beyond  the  me<Iian  line^  and  that  the  nnt'h,  at  its 
Anterior  border,  was  less  markKl.  Urine,  palo,  without  sediment,  sp.  gr. 
Xiif'f^,  containing  one-tenth  albumen. 
'  On  the  lUth,  hu  had  two  tith,  .^luniewhat  similar  to  those  on  the  0th,  and 
he  died  on  the  16th,  probably  &x>m  the  presence  of  urea  in  thtj  blood. 

Autofunf. — 'I*be  left  side  of  the  abdomen  was  occnpied  by  an  enormous 
tumour,  which  proved  to  be  the  left  kidney,  the  intestines  Iwijig  ]uiflhod 
over  to  the  right  side.  The  tumour  alxo  extended  under  the  intestines 
lialf-way  across  the  right  half  of  the  abdomen  ;  its  upper  surface  was 
adherent  to  the  diaphmgiu,  and  it  had  so  compressod  the  Bpl«r«n>  that  the 
latter  fonncd,  as  it  were,  a  cap  to  the  kidney  ;  the  piincresH  was  carried 
forwards,  and  was  adherent  tranffvorsely  to  the  anterior  surface  of  the 
tumour,  near  its  upper  part ;  the  descending  colon,  somewhat  contracted, 
was  likewise  adherent  to  its  anterior  surface,  but  perpendicularly,  so  aa  to 
divide  it  into  two  nearly  eipiol  poitious. 

The  kidney  measured  ]5|  inches  in  lengtli,  94  in  breadth,  and  about  23 
in  ctrcumferx-nce,  and  weighed  exactly  ]t]lb. ;  it  still  retained  somowlut 
the  kidney  shape,  but  its  surface  was  uneven  from  the  projection  of  dillurent 
eyata.  It  consisted  of  one  enormous  congeries  of  cyKts,  varying  in  size  Irom 
a  Biuttll  ]K'a,  to  a  cavity  holding  more  than  a  pint  of  tinid  ;  the  larger  cysts 
were  at  the  surface,  the  smaller  ones  being  about  the  centre  ;  muny  of  the 
sroaller  cysts  projected  more  or  less  into  the  cavity  of  the  larger  ones  ; 
Ibey  prebeutod  difleront  tints,  from  a  dark  purple,  to  a  light  iftr.iw -colour 
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(tlie  Utter  inurh  more  rurc  than  the  fonneri,  according  to  the  colour  of  610 
coDtainwl  Muiils  ;  tho  diirki^r  fluid  wa«  gcoemlly  the  tbickad,  and  at  the 
bottom  of  those  cysts  tbcr*  wns  more  or  le*s  nf  a  dirty-rwl  grumoiiH-loo^Eiog 
matter,  whioh  waa  wantinj;  in  llioae  oont&mini;  thb  lightcr-colonrcd  fluid. 
The  tliicknrsff  nf  thoir  vfllla  varied  ^t*n(-ra]ly  in  proportion  to  their  tdxCj  dlA 
Urj^r  hftviiig  the  thickest  pftriet»?8.  No  trace  of  the  proper  structure  of  the 
kiduoy  was  discovernblo.  The  fluid,  under  tho  niicrowroiic,  aJjowcd  an 
imrnouM.'  nuniher  of  blood  di.sks  (nioro  abundant  in  tho  darker  fluid&),  aonie 
oil  Klohti1<>!i,  fxnrtativQ  <x)r]>usc1es,  portions  of  the  tubules  of  the  kidney^ 
oml  a  considernble  number  of  plmtes  of  choletiterine. 

11u>  li^^lit  kidney  presonted  incipient  diaeaao  of  thft  mm»  kind,  and  iru 
culiirgeil  to  double  ita  uatural  uzo, 

There  vaa  a  slight  hyi>ertrophy  of  tlie  heart,  and  a  hernia  »bove  the' 
bilicus  :  the  reiuaiuiug  rUKera  were  natural. 

In  the  following  case,  described  by  Dr.  Gray  (Path.  80c. 
Trans,  vol.  vi.  p.  267),  the  disease  appeared  to  be  occasioned 
by  external  violence ;  death  was  not  preceded  by  cerebral 
symptomti,  but  by  vomiting  and  hiccough,  postiibly  of  unemic 
origin  : — 

A  nifin,  n?t.  40.  mnch  emaciated  and  anwmic,  who  haii  been  very  in- 
teni]>i'rato  wbou  young,  was  admitted  into  St.  George's  Uo>7iitjLi,  Mfttch 
7th,  1855, 

He  dated  the  commeneement  of  hia  present  illness  Kxea  years  sgai, 
vheu  he  received  a  severe  injury  of  tlie  hfli^k  ;  fur  some  time  after  this 
accident  he  paued  bluud  in  his  urine,  liv  tbeu  jiartiaUy  recovered,  but 
during  the  Uircc  following  wint4.>rs  bt  uften  passed  a  ttmuU  (juantity  of  blood, 
and  sutfuri'd  much  from  poiu  in  his  loins,  t'irv  weeks  boforc  bis  lulmluion 
into  the  hnapitiil,  be  fell  on  his  right  hip«  and  theu  the  hKnintiiria  ami 
pains  in  the  loins  returned  iu  an  aggravuted  form.  "When  fintt  udniitted, 
he  WEB  in  a  very  wtnik  and  exbaUHted  condition  ;  tho  pulw  was  exL-fcdingly 
liMble,  and  the  unne  was  loaded  with  bhiud ;  voiuiting'aiid  hiccough  suporw 
vcoed,  And  he  died  t'xhau£tetl  on  the  loth  of  Mtin-h. 

Ant'^mj. — There  wus  uxteusivn  cyatiu  tran^formatiun  of  both  kidneys  ; 
and  to  Hucb  an  extent  had  the  disuase  ]mx'eoded  that  the  natunU  stmctttM 
of  tlie  glands  could  in  no  pnrt  be  detects  The  right  kidney  weighed 
3lb.  lOoz.  ;  tlie  b;ft,  3Ib.  They  were  each  aUmt  10  iucheaiu  U'Ugth,  loba- 
bited  on  their  surfacea,  and  comiH>scd  of  numerous  steparate  c yst^  Vtiry iug  ia 
«zc  from  a  pen  to  a  small  ajiple,  Tht;  contents  of  some  of  the  cysta  wor9 
tranajiarent  and  colourless,  of  otliors  faint  yi'Uow,  of  others  thwohtte.  The 
cohiur  in  the&e  lost  apj^eared  lu  dtip^iud  uu  blood  diaks  and  their  dihriM^ 
llie  (H-lvia  of  the  kidney  and  tltu  urett>r  were  not  dilated. 

All  the  other  orguus  were  natural,  with  the  exception  of  the  lun^,  whiahj 
wore  odematotui. 

Tlie  primary  lesion  in  this  class  of  cases  is  probiibly  tho 
same  as  iu  tlie  congenital  cases,  and  consists  in  a  progros&ira 
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le  ducts  of  the  pyramids,  leading,  at  a  later 
liar  dilatations  of  the  tubes  of  the  cortex,  and 
finally  to  the  formation  of  myriads  of  separate  cysts.  The 
occlusion  of  the  ducta  of  the  ]>yramid8  may  (conceivably)  ai*ise 
from  inflammatory  adhesion  of  their  parietes,  or  from  obstruc- 
tion of  their  calibre  by  plugs  of  copulated  blood  In  Dr. 
Ora/scase,  just  related,  the  latter  explanation  would  appear  to 
be  a  not  improbable  one. 

General  cystic  degeneration  hag  evident  affinities  M-ith  th* 
granular  atrophic  forms  of  Bright*^  disease,  and  probably  re* 
quires  a  similur  treatment. 
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Cancerous  growths  of  the  kidney  may  bo  primart/  or 
cofulart/.  Primary  cancer  i»  attended  by  its  proper  svmpt 
and  ]>hysical  signs:  it  nms  a  distinctive  couTBe,  and  constitutes 
the  cause  of  death.  Secondary  cancer,  on  the  other  hand, 
oocasions  neither  Bymptoms  nor  phyhical  signs  :  it  ia  either  a 
part-manifestation  of  n  general  cancerous  cacheitia,  or  an  in- 
cident in  the  progress  of  primary  cancer  of  some  other  organ  j 
and  its  existence  ia  asually  unsuspected  until  the  autopsy.  It 
is  therefore  necessary  to  consider  the  two  conditions  apart — 
the  latter  indeed  very  briefly,  as  it  has  little,  if  any,  clinical 
interest. 
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A.-PBIMABY  CANCER  OF  THE  KIDNEY. 


The  following  description  is  based  on  an  analysis  of  54  cases, 
of  which  52  were  collected  from  various  sources,  and  two  con- 
tribQted  by  myself.  In  al!  of  them  the  disease  was  followed  to 
its  fatal  terniiuationr  and  the  dia^osis  Terified  by  dijssection 
after  death. 

The  cases  naturally  fall  into  two  groups — chUdren  and 
adults;  and  it  will  be  desirable  occasionally  to  distiag;uish 
the  one  clues  from  the  other.  The  first  gi'oup  embraces  W)  cases 
under  the  age  of  ten  years — indeed  all,  except  three,  under  four 
years.  The  second  group  includes  35  adults  between  the  agea 
of  nineteen  and  seventy. 

Morbul  Aiiatomy. — The  species  of  cancer  found  in  the  kidney 
is  almost  invariably  the  encephaloid  (fungus  hrematodes).  It 
raries  greatly  in  consistence  and  vascularity.  In  one  instance 
it  is  described  as  being  as  soft  as  the  milt  of  a  fish  ;  more  com- 
monly it  is  about  as  hard  as  human  brain.  ThemaAS  is  seldom 
of  uniform  consistence  throughout,  and  it  is  fretiuently  the 
site  of  extensive  hajmorrhage.  Cavities  containinfj  as  much 
as  a  pint  or  more  of  clotted  or  fluid  blood,  or  of  blood  mixed 
with  cancerous  detritus,  have  sometimes  been  found  within  the 
tumour. 

Schirms  ia  very  rare  in  the  kidney.  "Wilson  mentions 
such  a  condition,  but  his  description  is  vague.  Rayer  in 
one  instance  found  a  mass  resembling  mammary  schirrus 
in  the  midst  of  an  encephaloid  kidney  ;  and  Dr.  Walshe, 
among  the  unpublished  drawings  of  Carswcll,  discovered  one 
of  Bchirrua  of  the  kidney :  "  the  entire  organ  waa  converted 
into  a  gray-coloured  substance,  somewhat  transparent,  and  of 
the  hardness  of  tibrous  tisBue.  It  was  intersected  in  various 
directions  by  pale-coloured  bands  which  were  opa<]ue  and 
firmer  than  the  intenncdiate  grey  substance.  It  jdelded  only 
&  small  (inantity  of  serosity  on  pressure,  and  presented  few  or 
no  blood-vessels."    (Walshe,  I.  c.  380.) 

Colloid  has  l>een  occasionally  found  forming  a  part  of  an 
encephaloid  kidney. 

Epithelioma  has  not,  so  far  as  I  know,  been  found  in  the 
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kidney,  except  in  one  case,  published  by  Robin.  In  this,  the 
right  kidney  of  a  man  aged  fifby-ono  was  replaced  by  a  large  mass 
of  adventitious  tisenc,  of  whicli  part  wua  soft  and  port  hard. 
Both  portions  were  eompoRcd  of  cells  of  epithelial  character, 
most  of  them  closely  approaching  the  appearance  of  parement 
epithelium,  and  attaining  in  the  softer  portions  enonnons  di- 
mensions. 8ome  of  the  largest  measured  -^^  of  a  millimetre 
in  Ictigth.  None  were  found  disposed  in  nests  as  in  an  ordinary 
cntaneons  epithelioma.* 

Encephaloid  invades  the  kidney  sometimes  in  the  uodnkr, 
sometimes  in  the  infilti*ated,  form.  It  always  begins  in  tI)B 
cortical  substance,  and  allerwards  involves  the  pyramids.  The 
tnnica  propria  is  commonly  thickened  into  a  strong  iibrous 
mcmbrune. 

When  the  whole  organ  is  uniformly  infiltrated,  it«  natnr&l 
ghape  and  position  may  bo  tolerably  prcf^crvcd,  even  when  it  is 
enlarged  to  many  times  its  original  volume.  But  when  ft 
nodule  grows  from  one  end  of  the  gland,  leaving  the  remainder 
exempt,  an  irregular  tumour  is  formed,  which  may  a^ume 
shaixis,  and  grow  into  situations  very  embarrassing  for  the 
diagnosis.  The  exempted  jx>rtion8  rarely  proseiTC  their  healtliy 
state :  the  secreting  siruuinrc  wastes  and  degenerates  ;  or  it 
suppurates — though  this  is  rare. 

It  is  a  marked  characteristic  of  primary  renal  cancer,  that  H 
forms  a  tumour  generally  of  large,  often  of  gigantic  proportions, 
which  may  stretdi  from  the  loin  to  the  umbilicus,  and  fitwa 
beneath  the  ribs  to  the  pubes,  and  weigh  many  pounds.  In  20 
out  of  our  54  cases,  exact  infonnation  is  given  as  to  the  weight 
of  the  tumour.  In  10  children  its  average  weight  was  8f  lb. ; 
the  smallest  was  2Jlb.  and  the  largest  31  lb. !  In  10  adults 
the  average  weight  of  the  tumour  was  9|  lb. :  in  one  case  the 
growth  was  about  the  size  and  weight  of  the  natural  kidney ;  in 
two  others  it  weighed  1|  lb, ;  in  several  it  varied  from  3  to 
11  lb.,  and  in  one  attained  a  weight  of  27  lb.  The  enormous 
masses  foimd  in  young  children  are  really  remarkable.  In  one 
example,  recorded  by  Mr.  Spencer  Wells,  a  growth  weighing 


*  Ch.  Bobln.    Memoir  nr  t*Kpitheluima  du  Bein.     Fkria,  1851     6c«  %lab 
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between  IG  and  17  lb.  was  taken  from  the  bodj  of  a  child 
only  four  years  of  age  (Path.  Soc.  Trans,  xiv.  179). 

The  BUifuco  of  an  cucophaluid  kidney  is  usually  soft,  irre- 
gularly lobulatcd,  and  of  onequal  consistenee.  Not  uufi-e- 
quently  it  yields  a  deceptive  sense  of  fluctuation,  especially  in 
certain  spots. 

Renal  eucephaloid  is  liable  to  the  same  accidents  (degenera- 
tion, softening,  suppuration,  haemorrhage)  aa  soft  oancer  else- 
where. In  an  instance  mentioned  by  Bright,  the  softened  mass 
burst  into  the  peritoneum;  in  another,  by  Rayer,  a  cancer  of 
the  right  kidney  ulcerated  into  the  duodenum  ;  in  a  third,  by 
Abele,*  tlie  disease  broke  through  the  abdominal  parietcs  a 
fortnight  before  death,  and  formed  a  fungous  ulcer  through 
which  a  portion  of  the  colon  protruded  and  nltimately 
mortified. 

The  tumour  generally  contracts  extensive  adhesions  to  the 
surrounding  parta.  The  colon  is  invariably  fotmd  in  front  of 
the  growth — though  sometimes  flattened  and  empty.  The 
other  alHlominal  viscera  are  thrust  aside  as  the  tumour  en- 
larges :  the  intestines  are  puelied  over  into  the  opposite  Hank. 
When  the  growth  ailecta  the  right  kidney,  the  liver  is  displaced 
to  left.,  oflen  twisted  on  its  transverse  axis  so  that  its  npper 
Borface  takes  a  vertical  direction  and  applies  itself  to  the  costo- 
aMominal  wall.  This  distortion  iins  been  esiHJcially  observed 
where,  as  in  Doderlein*8  case,  the  growth  protrudes  from  the 
upper  end  of  the  kidney,  and  makes  its  way  into  the  right 
hypochondrium,  "When  the  tumour  is  constituted  by  the  left 
kidney  the  stomach  is  pushed  to  right,  and  the  sjileen  carried 
high  up  into  the  vault  of  the  diaphragm.  The  thoracic  viscera 
are  displaced  upwards  more  or  less  according  to  the  balk  of  tlie 
tumour,  and  in  various  directions  according  to  the  side  affected. 
Among  other  effects  on  the  tvdjacent  parts,  cariee  of  tlie  vertebne 
was  twice  found:  more  or  lens  compression  of  the  inferior  cava 
generally  exists  towards  the  later  periods,  occasioning  adema 
of  the  legs  and  sometimes  (though  rarely)  ascites. 

The  pelvis  of  the  kidney  was  found  generally  more  or  less 
involved,  and,  in  the  majority  of  cases,  the  ureter  was  pcrma- 
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uenlly  occluded  by  extension  of  the  cancerous  growth  into  it, 
or  b}'  blood-clote,  or  by  the  pressure  of  the  main  tumour. 

The  renal  veins  in  Kevural  instances  contained  eucephaloid 
matter ;  and  in.  some  of  the  cases  it  could  be  traced  as  far  u 
the  vena  cava. 

In  the  overwhelniinj  majority  of  cases  only  one  kidney  was 
fiffected.  Out  of  5.3  instances  M'hich  supply  infomuition  on 
ihis  point,  the  disease  was  confined  to  one  kidney  47  times- 
In  six  cases  both  kidneys  were  involved  ;  but  in  two  only  of 
tliese  did  the  disease  appear  to  be  primary  on  both  sides  ;  in 
the  other  four  one  kidney  was  the  seat  of  primary  cancer,  which 
formed  a  tumour,  while  iU  fellow  contained  small  secondarv 
nodules.  Uf  the  47  unilateral  cases,  the  right  kidney  was 
affected  27  times,  and  the  left  20  times.  The  greater 
liability  of  the  right  kidney  was  nearly  as  marked  in  children 
as  in  adults. 

The  primary  disease  in  the  kidney  was  associated  with 
secondary  dei>osits  elsewhere  in  26  out  of  42  cases  which  give 
details  on  this  point :  in  the  remaining  16  cases  all  other  parts 
wei'e  exempt.  The  most  freijuent  seat  of  secondary  dep4>sits 
were  the  lymjthatic  glands  in  the  hilus  of  the  kidney,  and  the 
vertebral  and  mesenteric  glands.  These  glands  formed  in  some 
of  the  cases  a  large  tumour,  which — as  in  a  case  to  l>e  presently 
i-elated — transcended  the  dimensions  of  the  renal  tumour»  and 
greatly  embarrassed  the  diagnosis.  The  lungs  and  liver  w< 
also  often  affected  ;  the  other  organs  more  rarely ;  but  instan< 
are  on  record  in  which  almost  every  conceivable  combination 
existed.  The  foUuwiug  table  exhibits  the  distribution  of  the 
secondary  dejHwitii  in  the  2G  cases  ali*eatly  alluded  to: — 

Kidneys  alono  affected Id  ca.sos,  _ 

Seconding  deposits  found  elsewhcro         .        .     .     *2<I     ,, 

Seftt  of  scoonduiy  deposits  :—  • 

Lum))ar,  mesenteric  and  vertebral  glands     .        .  14  ,, 

Lnuga ^3  r» 

Liver H  „ 

Sui^ru-renal  capsules ^  n 

f>m''iitum 3  „ 

Hcnrt 3  „ 

Vertfbn*;  and  rib 3  ,, 

lilttUder,  uterusi  peuis — each 1  ^, 
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The  infrequent  association  of  jirimury  renal  cancer  with 
cancerons  deposUfl  in  tho  lowor  nriiuLT}'  passa^^s,  wluL'h  this 
table  shows,  is  somewhat  remarkable,  and  is  scarcely  what  one 
would  expect,  considering  the  close  anatomical  and  functional 
relation  of  these  parts.* 

Etiology, — Ilenal  cancer  prevails  at  two  distinct  epochs  of 
life — in  early  childhood,  and  in  adult  age.  During  adolescence 
the  liability  to  it  sinks  to  a  minimum.  Children  under  four 
years  of  age  appear  especially  Uable  to  rcual  oanc<?r :  1  (J  out  of  53 
cases  occurred  at  this  ciu*ly  period  ;  three  others  between  ncven 
and  ten  years :  the  remainder  were  distribuUiil  alnioKt  equably 
between  the  ages  of  nineteen  and  seventy.  The  annexe*!  table 
shows  more  exactly  the  relation  of  age  to  the  frequency  of  renal 
cancer : — 


10  children       . 

0—1 

1-2 

TTS. 

2-3 
yiB. 

3—4 

jrrs. 

7-8 
yw. 

10 
yrs. 

1 

4 

6 

fi 

3 

1 

SO  Adidtsf  .     . 

yra. 

20-30 

JT9. 

a 

30—40 

40— fiO 

50-fiO 

flO-70 
yra. 

Above 

VOjML 

1 

4 

S 

7 

7 

1 

The  male  sex  is  considerably  more  liable  to  renal  cancer 
than  the  female.  Fifty-two  cases,  in  which  the  aes  was 
distinguished,  supplied  37  males  and  15  females.  The  pre- 
ponderance of  the  male  sex  is  not  so  great  in  childhood  as  in 

*  While  tfaflM  page*  were  unJergnini;  reriiioa,  I  bati  an  opporinnity  of 
txiuniolog  a  man  (let.  40)  wbo  dierl  ut  the  Koyal  iDfirmary  with  exten* 
■We  cancer  of  die  stomach,  combioed  wivb  primary  caDcer  of  the  right 
kidue/.  The  Utter  organ  wa«  wholly  convcTted  into  an  enceplialoid  mAM. 
I  could  not  detect  any  tracei  of  soerelinf  structure  in  it :  the  roau  was  some- 
what smaller  Ihiui  the  natural  kidney,  and  about  the  same  slia[)e.  The  left 
kidney  was  quite  healthy,  and  greatly  bypertrophied.  The  right  ureter  was 
penrious,  but  shrunk  to  about  half  its  usual  sise.  The  loft  ureter  was  some* 
what  more  capacious  than  natural.  The  right  supra-renal  capsule  was  wholly 
coDvert«<l  into  a  cancerous  muss.  There  was  very  exteastre  cancerous  diseaw) 
^  nodules)  of  the  liver,  and  of  the  vortelu^  glands. 

t  lu  aix  adolU  the  exact  ago  ii  not  given. 
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«e.    or  18  cka&ts,  11  « 

tfwaaX,m  of  oiher  ohmmt^  is  wnjfed 
In  s  ftv  BfllMwa,  a  blcm*  or  a  &U  oa  tbe  kn 
the  bnanedute  prscnnor  uxd  eoppoaed  canw  of  tfav  fiit 
bat  Ibfl  di«M»  bad  ilnnhtlMa  beoi  afa««lj  a 
the  aoodat.  tboo^  «9oiioea]ed.  In  a  as 
bf  Itanlmi  (SdHiWte  Jahrb.  B.  94,  p.  74)^tbo} 
VMkiekad  ia  the  left  nie  i  this  «m  foUowed  by  fanutek 
ftr  fcaiteoi  dsjm.  Shortly  aftet;  a  mvelta^  appeared  is  tk 
brftleia,  which  amtadlf  ptwcd  to  be  aa  enoeplialoid  gn«ik 
ofthekAkidBigr. 

^bayftiit  mid fitfftieal  dpu, — ^The  distinctire  epmfiam  d 
pdnuffj  cancer  of  the  kidney  are : — (vmom-  m  the  \ihi\mm  ml 
kmwmfm  hi.  In  eroy  case  in  which  the  dinoQue  ^r^  the  deta- 
BiiBmg  caaae  of  death,  one  or  both  of  these  sympCoDHi  lei 
pceacftt.* 

Abdominal  inxnoor  i&  by  fkr  the  most  oonetaat  sign  of  rarij 
eBDoer,  and  OBoally  the  earliest  one  noticed.     Oat  of  62 
tiwR  were  ooly  2  in  which  a  diBltnct  intnmeeceace  ooold  wi 
be  fell  in  the  site  of  the  kidney  or  thereabout^  ;  and  in  htA] 
of  these  there  was  hsmatnria.    In  the  remairiing  50  ch»&I 
tnmoor  was  casOy  aacertaincd  to  exist  in  the  abdomen  ;  and  k 
all  but  two  it  was  of  each  size  and  prominence  that  it  onctU 
not  escape  the  most  curaory  examination.     It   is  notewonlff 
that  in  aU  the  children  a  large — ^nearly  always  aa  enormous  < 
tnmoor  existed. 

The  tumour  presents  itself  first  in  the  anterior  Ininbar  region 
between  the  margins  of  the  ribs  and  the  crista  iiji  •  H 
grows  forward  to  the  nmbilicus,  upwards  into  tbc  hypodiai*! 
drinm,  and  downwards  into  tlie  iliac  and  inguinal  regions :  in 
extreme  cases  it  fills  the  entire  l>elly.  The  tnmour  mav,  a 
may  not,  be  covered  with  a  ramification  of  enlarged  superiicial 
veins.  The  colon,  and  sometimes  a  portion  of  the  email  intea>i 
tineas  lie  in  front  of  it.    This  position  of  the  colon  fhmisha 


I  *  Loliert  sUies  UiAt  he  liu  knoirn  kn  insUnce  In  whidi  the  dueMftnsA 
UtcDt  ooiino  tbroughoat ;  but  be  doM  not  sa/  wbetlier  in  (bat  intanw  iIm 
renal  diftcoae  wu  reall/  the  oftiiM  of  deftth. 
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an  important  diagnostic  mark  of  all  renal  turanars.  Percnssion 
over  ihc  tumour  is  dull,  except  where  the  colon  intervenes,* 

To  the  hand  the  tumour  feels  ftmooth  orirregnlarly  lobulatcd, 
with  rounded  obtuse  margins.  The  lobulations  are  often  of 
unequal  hardness,  and  a  deceptive  sense  of  fluctuation  may  be 
felt  in  places,  or  in  the  tumour  generally.  In  Lan^statTa 
case,  a  distinct  and  persistent  pulsation  was  perceptible  in  the 
tnmour ;  and  a  similar  phenomenon  was  noted  in  Bristowe'a 
case  (Med.  Times  and  Gaz.  1854,  ii.,  395).  The  fixity  of  the 
growth  is  asually  a  niurkud  charucteristict 

Tlie  second  symptom  in  importance  is  hmmaturia.  Details 
on  this  [H>int  are  sujiplicd  in  49  cases.  Of  these,  2^  oxhibited 
no  trace  of  hematuria  throughout  their  entire  course.  In  24 
caaes  there  was  ha?matnria  ;  but  in  4  of  these,  there  existed 
Other  possible  causes  for  it  than  renal  cancer  (calculi,  Bright'a 
disease,  external  violence).  These  figures,  even  with  this 
abatement,  do  not  sufficiently  express  the  danger  of  relying  too 
strongly  on  hjematuria  as  a  sign  of  renal  cancer.  In  3  instances 
heematuria  occuri'ed  only  for  u  few  weeks  at  the  beginning  of 
the  complaint^  and  then  altogether  ceased — the  urine  there- 
after continuing  normal.  In  one  cfi^-  there  was  hmraaturia  for 
a  short  |>eriod  at  first,  and  none  (luring  the  remaining  four 
years  of  life.    In  other  cases  ha^raaturia  did  not  appear  until 

*  This  pcMitioD  of  ilie  colon  vu  not  disoorered  in  all  tho  eues — genenllj, 
so  doa>>t»  frDio  defective  exaiuifistiua  ;  bat  in  lonit)  euw  tbe  detection  of  tb« 
gat  niAj  prove  difficult,  from  its  lieing  oornpressed  helweca  tbn  tumour  and 
abdorainnl  waII,  and  emptied  of  flatus.  In  donbtful  oases,  it  might  b«  of 
service  tit  inject  air  per  rectnm,  in  order  to  inflate  the  oolla|)wd  gnt. 

Tlie  fitUowing  remarks,  by  Bright,  deserve  to  be  borne  io  mind  in  searching 
fur  tuniQurB  of  the  kidnej  : — "In  thoso  diseases,"  he  says,  "  in  vhich  it  (tlie 
kidney)  most  rapidly  increases,  tho  CDlargemeat  shows  itsolf  much  more 
towards  the  anterior  part  of  thti  abdomen  than  towKrds  the  loins,  not  ouiy 
because  the  Arm  strnetnre  of  this  part  is  more  calculated  to  eoocefil  a  tamuor, 
but  also  because,  in  Uie  other  direction,  It  meets  with  less  immedi:ite  resist- 
ance ;  so  thai  it  on«n  happenii,  whUe  we  are  exaniinini/  the  lutubar  region 
vith  the  greatsst  eare,  and  obtaining  but  a  doubtful  t-videnoe  of  fulness  and 
hardness  bj  the  eje  and  by  the  t^juch,  and  by  careful  oomparisiiD  of  the  two 
ridea,  we  can  scarcely  place  the  luind  upon  the  anterior  or  even  the  lateral 
part  without  becoming  at  once  sensible  of  the  existeoee  of  a  distinct  tomiwr  ; 
and  thcu^  probably,  by  pressing  that  tumour  baekwanl,  tho  other  band  dearly 
informs  us  of  its  ooouectiou  with  the  loiuH."     (1.  o.  19U.) 

t  In  the  ' '  Lancet "  for  March  1  !^th,  1 865,  is  an  account  of  a  case  of  more- 
able  kiJuey  affected  with  malignant  disease.  The  tumour  wus  mistaken  for 
an  ovarirui  growth,  and  operation  for  it*  removal  commenced.  The  intestinet 
mtn  aU  bfMmi  the  tumour. 
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toward  the  last  fevr  months  of  life— perhaps  years  after  the 
detection  of  a  tnniour  in  the  loin.  The  absence  of  hafmaturia 
seems  to  depend  generally  on  the  occlusion  of  the  ureter,  eitJier 
by  the  pressure  of  tlie  tumour  or  the  extension  of  the  disease 
into  it, 

When  hffimahiria  is  present,  it  is  a  sign  of  very  great  valo^ 
and  its  cimractcr  and  features  deserve  attentive  study.  Aa  a 
rule,  it  is  irregnlarly  intermittent  and  proftise.  It  recurs  |i 
intervals  of  a  few  days  or  weeks,  usually  without  any  appro- 
ciable  cause.  The  tumour  Is  not,  of  course,  insensible  to 
external  nolencc  :  and  in  more  than  one  instance  a  blow  or  &U 
on  the  loin  has  been  the  immediate  precursor  of  the  appearance 
of  blood  in  the  urine.  In  sLime  cases  the  hienionha^'e  is 
axcessiAX',  and  foUowed  by  rapid  anaemia  and  exhaustion,  though 
this  is  rare.  OencruUy  the  loss  of  blood  is  moderate,  some- 
times insignificant,  and  requiring  the  microscope  for  its  detec- 
tion. The  formation  of  clots  in  the  bladder,  and  their  impactioD 
in  the  urethra,  is  sometimes  a  source  of  severe  sufifering,  and 
occasions  excessive  irritability  of  the  bladder. 

Other  changes  in  the  composition  of  tlie  urine  are  sometime 
found,  but  tliey  are  not  distinctive.  Of  course,  albumen  alway* 
exists  in  the  urine  when  it  contains  blood  ;  more  rarely  albu» 
minuria  occurs  independently  of  hfematuria,  from  genaine 
Bright*8  disease,  affecting  either  the  exempted  portions  of  the 
cancerous  kidney,  or  the  opiwsitc  organ.  Not  unfrequenllyi 
epithelial  cells  from  the  pelvis  of  the  kidney  and  ureter  an 
found  in  the  urine,  mixed  with  the  blood. 

The  presence  of  cancer  cells  in  the  urine  is  a  sign  which 
usually  figures  prominently  in  the  catalogue  of  symptoms  of 
renal  cancer,  but  iU  value  is  very  doubtful.  In  all  the  later 
cases,  especially  where  there  was  lucinaturia,  the  urine  wU 
carefully  examined  for  cancer  cells,  but  without  eucoesa. 
Rosenstein  mentions  a  case  in  which  a  cancerous  rillus  ifii 
actually  found  projecting  into  the  ureter,  yet  no  cancer  celU 
conld  be  detected  in  the  urine  during  life.  It  is  by  no  menu 
an  easy  matter  to  identify  cancer  cells  in  the  urine,  in  con- 
sequence of  their  similarity  to  the  transitional  epithelium  of 
the  pelvis  and  ureter.  It  must  be  further  remembered,  thai 
any  cancer  cells,  which  could  find  theu:  way  into  the  urine,  most 
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have  escaped  from  parts  of  the  growth  which  were  broken  down 
and  degenerated  ;  and  to  identify  chamcteristic  forms,  in  the 
ichoroQs  detritus  even  of  nn  external  cancer,  is  more  than  I  Iiave 
ever  snccceded  in  accomplishing :  how  much  greater  the  difficnlty, 
when  that  detritna  has  been  ftirther  disintegrated  by  the  action 
of  the  mine  ?  In  two  examples  of  renal  cancer,  with  ha*maturia^ 
which  I  have  had  an  opportttnity  of  observing,  repeated  and 
careful  examination  of  the  urine  failed  to  discover  the  presence 
of  cancer  cells.* 

The  other  symptoma  which  have  been  noted  in  cases  of 
renal  cancer  are  less  distinctive  and  constant  than  tumour  ia 
the  abdomen  and  haimaturia.  The  most  imjrortant  of  them  is 
pain  in  the  hypochnndrium  and  loin.  This  is  sometimes  an 
early  symptom,  and  may  show  considerable  severity.  The 
pain  is  commonly  inlormittent ;  it  shoot*  down  in  the  course  of 
the  nret«r  to  the  inside  of  the  thighs.  It  does  not  api>ear  to 
be  ever  associated  with  retraction  of  the  testicle*  Pain  is, 
however,  wholly  absent  for  long  periods  in  a  large  nnmbcr  of 
cases  ;  the  tumour  itself  may  be  perfectly  i>ainle&8  on  handling, 
and  give  no  inconvenience  except  from  its  weight  and  size. 

Gastric  symptoms — nausea,  vomiting,  anorexia — are  conunon ; 
and  in  several  cases  they  were  noted  among  the  carliwrt  symp- 
toms. In  other  cases,  again,  none  of  these  cxistcti :  the 
npj>otitc  was  excellent ;  in  four  cases  (all  children)  it  was  even 
voracions. 

The  general  health  varied  exceedingly.  In  the  majority  of 
cases,  rapid  emaciation  took  place,  going  on  at  length  to  an 
extreme  degree,  with  failing  strength,  and  yellowish  discolora- 
tion of  the  skin.  In  other  cases,  many  months,  and  even  years 
(in  adnlts),  passed  over  after  the  detection  of  the  tumour,  Ixifore 
the  health  seriously  gave  way. 

The  cancerous  tint  is  not  often  mentioned  in  the  list  of 
symptoms,  but  this  may  have  been  &om  the  brevity  of  many  of 
the  reports. 

The  bowels  are  generally  disordered  when  the  tumour  attains 

*  Mr.  Monre  bdlieTca  that  ho  noeeeclerl  in  itleniifjtng  cancer  cells  in  the 
Qrine  drawn  ftfter  tlenlh  from  the  blmlder  of  &  maa  in  whow  kidceys  canceroaa 
ftodalrit  were  fonnd ;  Init  h'a  (li!ftcri[*tmQ  ratber  accords  with  thu  appcamnceBor 
the  epithelUl  eelta  whicb  are  alwnyti  fne\y  detached  from  the  vmimI  uueuua 
mcmbraoc  after  death.     (M«U.  Uliir.  Tr&oa.,  xzxr.  446.) 
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a  large  size  ;  diarrhcca,  or  obstinate  constipotioo  prer^  i  w 

the  two  conditions  alternate. 

Towards  the  later  periods,  anasarca  of  the  Icgfi  often  fieUia 
and  it  may  even  extend  over  the  whole  body.  Signs  of  uiotiitii- 
tional  irritation  also  present  themsclTes,  and  become  perKifiat 
Life  is  at  length  worn  out  by  gratlual  exhaustion  of  tbt  rial 
powcrv  floraetimea  death  is  more  suddenly  indacod  by  mpton 
of  the  tujnour. 

When  there  is  no  haematnria  the  urine  is  commonly  norm»lj 
the  healthy  kidney  becomes  hypertrophied,  and  perfonna  dodili 
duties.    In  no  instance  did  ureemic  symptoms  arise. 

The  duration  of  the  disease  from  the  first  appeAroow  d 
symptoms  to  the  fatal  termination  varied  extremely.  TW 
duration  was  much  shorter,  as  might  hare  been  anticipated,  ia 
children  than  in  lulultii.  Among  the  former,  14  cases  are^tlB* 
able  for  comparison :  the  mean  duration  waa  between  siv 
and  eight  months ;  the  minimum  was  ten  -vreeks,  and  tk 
maximum  "over  a  year.**  In  adults  (20  cases  aTHLlablc)  ite 
disease  continued  on  an  average  two  and  a-half  years ;  tJ» 
extremes  ranged  from  five  months  to  seven  years  ;  8  dicxl  under 
tlie  twelvemoutli,  7  under  throe  years,  1  survived  four  Tetn^  I 
six  years,  and  1  seven  years. 

These  numbers,  as  well  as  those  having  reference  t*- 
of  the  patients,  disagree  ^vith  tlie  statements  ourrent  iu 
and  some  of  the  numerous  errors  in  the  diagnosis  of  rani 
cancer  may  be  traced  to  mistaken  impressions  as  to  the  pr^ 
Tailing  age  and  sun-ivorsliip  of  patients  so  affected.  Thi 
8np{)08ition  of  "Walshe,  indorsed  by  I^bcrt,  that  cancer  of  tht 
kidney  runs  a  more  rapid  course  than  other  internal  cAnccr%,  is 
not  only  unsupjHjrted  by  tliese  larger  numbers,  but  the  contruy 
is  clearly  established,  namely,  that,  as  a  rule,  death  is  longtf 
delayed  in  renal  cancer  than  in  primary  cancer  of  any  otief 
internal  organ.*    The  reason  of  this  tolerance  mast  be  looked 


*  Tb«  mefto  doretion  of  e&nc6r  of  the  pylnnu,  aceording  io  the  eottUMl 
•Utirtica  of  Lcberi,  Herrioli,  &ud  Popp.  and  Vnllcix,  ii  nudcr  a^e&r  :  r»>*  ■■*  'i 
caiteii,  4S  died  witliiu  the  fear,  and  liuoci  all  ih«  ramauider  (23  Oksc 
tvo  yean.  The  majority  of  hepatic  cancers  tenninate  probably  nuo 
montliB  —certainly  under  a  year  {see  KoUler,  pp.  ^0>J,  37t<).  WaUbe  c'jttiuikJci 
the  menn  daration  of  cancer  of  the  lungs  at  12*2  montlm  (1.  o.  p.  S4>)  -  uul 
he  UiiulcA  canotfT  uf  the  brain  rarely  lutsover  a  year  \,iiiui,  p.  d^S). 
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for  in  the  duplication  of  the  organ,  the  facility  with  which  one 
kidney  undergoes  a  compensating  hyj)ertrophy  when  its  fellow 
ifl  disabled,  and  takes  upon  it  the  work  of  the  pair  ;  also  the 
froe  room  for  enlar(»ement  which  is  afforded  in  the  lumbar 
region,  and  the  coiniMiratiycly  innocuoos  effects  of  displacement 
on  the  abdominal  organs. 

The  following  examples  will  serve  to  illustrate  the  chief 
features  of  the  disease  : — 


Case  I. — Prmary  Cancer  of  th/i  Right  Kidnfy^  and  of  the  Lyfnphatie 
Gtatuls  iti  the  Ililtu,  Secondary  Cancer  of  the  Liver,  Ufl  Lutig,  and 
tuprd'r^iial  Capsule.     {From  Uie  note*  of  Dr.  Jienattd.) 

Ilatinah  HUton,  set  CP,  a  nuirried  voroaiit  vho  had  borne  children,  Mm 
lut  from  eig,ht  to  oiae  yoara  ago,  oeasod  to  meostruate  six  years  Kgo, 

She  fiivt  uutit'od  a  suuill  bjiiI  hard  tumour  in  the  right  llUo  space  two 
years  siact;,  wliicU  made  very  litUc  progress,  and  ^ve  no  pain  or  iucon- 
Tenion'-e  fur  many  months.  She  caioe  under  treatment  lu  the  early  port 
of  DucemV't,  1315,  for  a  chroaic  diarrhcea,  which  had  for  some  time  paat 
luLllIod  all  remoiUes.  The  evocuationt  were  most  copioOK,  of  a  dirty  olive 
colour,  piuist;d  without  paiu,  or  accompanied  with  tormina.  This  idti- 
IIia.tely  yitddud  to  the  auI]duLtu  of  copper. 

I  first  fxamiued  th«  tumour  about  twelve  months  ago.  It  was  painless, 
bard,  aud  not  bij^^^ur  thtia  a  fti-'tal  bead,  rising  a  little  out  of  the  right 
|>e]vic  region.  About  a  mouth  from  this,  the  tumour  began  to  be  ijainful 
&»d  to  inrrease.  A  feeling  of  crumpling  jNirchment  was  noticed  at  its 
loner  and  lower  ]iortiuu.  Shortly  afterwur<Is  it  began  to  extend  upwards  and 
backwards,  in  thi<  direction  of  the  loin  ;  there  were  Hying  pains  also.  The 
uteruD,  examiued  manually,  was  found  free  from  the  tumour,  and  appa- 
reutly  IntiUthy.  The  colour  of  tlie  ttkin  was  somewhat  dirty,  and  this, 
together  with  the  crumpling,  were  tliought  sufficiently  suspicious  to 
wurmiit  a  belief  that  the  real  nature  of  the  disease  wa«  malignout  degene- 
ration of  the  riglit  ovary. 

1  nuw  lost  8ii;ht  of  the  case  until  three  weeks  prior  to  death,  when  I 
diacoviirwt  that  the  tumour  Iiad  gradually  extended  ituclf  backwards,  and 
llutt  four  wvekii  ago  it  begim  rapidly  to  grow,  an<l  sproad  in  all  dire<.'tiona, 
eauning  great  ]iain  and  watchfulness.  The  woman  emaciated  very  fast, 
was  of  a  deep  and  dirty  brown  colonr,  had  sunken  eyes,  and  a  look  of 
lutfering.  The  nature  of  the  disease  remaiued  no  longer  doubtful^  for  the 
Dmlular  jKirtions  of  the  fungus  hj*matodes  could  be  mo!>t  distinctly  felt 
beneath  the  aUlomintd  walls.  The  feeling  of  crompUug  was  aUo  mor« 
gvnuriil,  a**  also  an  ot-cajnonal  gurgling  as  of  air,  in  the  intestines.  Ther* 
had  Ikh'h  no  uterine  hemorrhage,  no  ditficiUty  or  pain  in  passing  luiae, 
and  nothing  unusual  in  the  character  of  the  secretion.  Opiates  relieved 
Ibe  pain  greuily.     She  died  on  February  17,  1347- 

vlii/o/'.'fV.  — body  greatly  emaciated.  In  the  abdomen  there  wan  a  large 
fuugifid  tumour,   exteudiug  quit«  ocrtMS  aud  to  the  right  aide  and  loixu; 
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pAssiDg  obliquely  over  it  waa  the  oo1od«  which  wm  pvtiAlly  •dbtnst, « 
were  also  auiuo  of  Uis  azn&ll  iutestjual  fol.is.  The  toinour  wm  notfttU 
adherent  to  the  interior  of  the  tbdominol  walls.  The  uterui  and  ffoaa 
were  quite  free  from  any  disease,  and  were  inerelj  bouud  togrtherw^Uito 
metubTfUons  liands.  The  tumour  hod  no  ^>edicle,  aud  though  nu«t  ok- 
ftilly  removed  there  were  no  oonnectioiiB  found  other  th«Zk  ««»K  k  U 
been  set  up  tlirough  jwritone&l  initiition.  The  abUomiiial  cantT  fid  H 
contain  any  dro[)sic«l  effusion.  The  entire  mass  hciug  rvmorcd,  fiflglte 
with  the  liver,  to  which  it  was  adherent,  Uio  ri^ht  kidney  wu  tmaim 
entirely  df|j^nvrat«d  into  encephaloid  matter^  and  so  cloaely  inevM^ 
with  the  tumour,  that  nothiug  but  a  most  carrful  disaaetioA  ^*»M  hm 
detected  its  truo  nature.  It  waa  enlargiMl  to  double  the  iuu«]  bm,  aada 
veati;;^  of  ita  proper  structnrc  reuibiiit.il ;  the  vessels  wore  however  bai 
entering  the  hilua,  and  the  suprarrnnl  cApstUe.  al«o  affertej  wA 
onccphaloid  cancer,  was  in  its  Usual  position,  and,  in  size  and  akapa,  Im 
a  resemblance  to  a  very  Ur^e  chesuut. 

In  thf  lirsi'  tumour,  which  ai-iKuiixMl  to  have  ite  origin  in  the  lynnkli: 
glands  of  the  hilus,  wt-rc  Bomc  cysts,  lillcd  with  a  gruiiioDS  mnne(«r«ii 
a  fwmitranapAvent  jelly-like  substance.  The  f^at  lu&sa  "wns  a  hiimimMM 
and  soft  canci-r,  breaking  down  in  most  parts,  but  in  gome  placnnia 
hard  afi  cheese.  The  tumour  was  rounded,  and  about  four  incLc*  ibi^ 
where  it  lay  in  the  loiua  on  the  right  side,  and  gradually  hcc%wewm 
thin  towani  the  left  margin,  where  it  dipped  brueath  the  alomaiiu  •^ 
rounding  the  aorta  and  vena  cava,  in  onn  portion  of  which  conctfoa 
matter  waa  found.     The  cxlromo  breadth  of  the  tumuur  wna  nine  iac^ 

The  lowtr  margin  of  the  liver  waa  canceroua  whtre  the  tumour  f*T»h 
contact  with  it,  and  aome  other  small  rjinecrous  tubci-n  wcro  foiiritl  .in  a 
snrface.  The  gall-bhulder  couUiinod  uuiny  cnhuli  On  xlie  surf^ii*  i;fii' 
lower  lobi'  of  the  left  long  were  scvorul  tubcra,  and  one  aa  huvir  u  •  ixmS 
apple.  The  heart,  left  kidney,  sjdeon,  right  lung,  and  other  i«n*  wm 
healthy,  and  free  &om  all  traces  of  diueaae. 

Cask  ll,~£wirmoua  mali'<ptanl  disMU  of  the  l^  kidn€y      f  frmflt 
1856,  /.  «se.)  '    ^^^ 

J.  B.,  aged  six  ycara,  waa  admitted  into  the  iliddloacx  IIoaT'ital  tUKk 
Dr.  Hawkins,  May  2S»,  1856.  J.  U.,  buru  of  healthy  p&reata,  waa*aa»tf 
a  family  of  ten  children,  of  which  five  wure  still  living,  the  othere  haviM 
died  of  acute  infantile  diseases.  Ytlien  the  eliUd  was  aix  wcck«  old  hia  laotW 
noticed  thai  both  left  extremities  wore  larger  than  the  right  ;  the  &kiii«« 
looser,  ami  the  muwles  sho  describes  us  bciug  less  firm  tlian  thuae  uffti 
opposite  sidL\  She  was  so  struck  witli  the  difference  that  she  conanhill 
modit^'d  nmn  alKiut  it.  At  three  y«ars  of  age  the  child  had  hoopinir-fiOHk 
and  shortly  after,  moaales,  but  he  never  had  et-arlct  fever.  The  nbdoueo.  til 
mother  believes,  was  always  rather  larger  than  could  bo  conaideml  nalaiaL 
but  this  hud  not  been  to  a  maikcd  extent.  With  tlieae  oxception\  tta 
child  hnd  fair  health  until  the  middle  of  April,  1^5  (six  weeks  b«lc«f 
admission),  when  he  was  suddenly  Buized  with  sickness  j  ajid  fhiin  lot 
Uppearance  the  mother  beUeved  him  Iq  b«  very  ill,  and  though  fax  battar 
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the  following  day,  so  much  so  as  to  be  able  to  wiilk  ont  of  tho  honso.  he 
d  not  re>;Kin  .hia  iipi>ctitu  for  uliotit  a  vfet'V.  During  thU  i)liie,*a  the 
other  iicciiiontally  dwcovcrfMl  a  tnmoiir  in  this  upiwr  |wirt  of  tho  loft  side 
th«  abdiimen.  It  th^u  ftppfnrod  to  be  almost  circular,  and  about  two 
cites  ill  diameter.  It  was  uot  purcc:ptilile  to  the  eye,  but  its  lower 
ninrpn  couhJ  l>e  distinctly*  felt ;  it  was  very  hanl,  but  not  painful^  nor  did 
iuo<Irrali«  prossoro  cause  any  inconvcniiiucu.  She  believes  that  it  groihinlly 
increa^t'J  in  size  after  she  first  discovered  it,  till  sh?  brought  the  cbild  to 
the  lionpital,  and  during  this  time  she  noticed  that  bo  had  quite  re- 
gojued  his  apjietite,  which  had,  in  fact,  become  voraciou.%  and  though  he 
iip;>e3rLHl  fati^ed  aftvr  moderate  exercise,  ho  was  ahlo  to  walk  without 
elTort. 

Slniii  on  (uhnuigion. — Kather  emaciated ;  abdomen  Tery  much  awoUen, 
especially  ou  the  left  side,  where  lliu  veins  were  enlarge<l  and  tortuous  ; 
the  left  extremities  were  cousiderably  larger  than  the  right,  owing  to  tlie 
aofl  purts  being  much  firmer  and  the  muscles  apparently  better  durcloped  ; 
there  was,  liowever,  no  diflt^reuce  in  length.  Upon  manipulatiou,  a 
tumour  could  be  felt,  of  somewliat  globulitr  fonn,  about  three  iuuhes  in 
diameter,  occupying  pai-t  of  the  left  hypoc  bond  hat-,  Ifft  lumbar,  and  urn* 
biliral  regions;  its  lower  marj^in  waa  well  defined,  but  its  uppur  boundary 
could  not  lie  ascertained — tlie  dubieas  on  percussion,  which  wus  complete 
over  all  parts  uf  the  tumour,  buitig  there  continuous  with  that  of  the 
spleen.  The  patieut  ato,  drauk,  and  slept  well,  wus  ablu  to  Hit  up  tlie 
greater  p:irt  uf  the  day,  walked  frii<jueuLly  up  and  dowu  btairs,  aud  did  uot 
complain  ofitaiu. 
From  tliis  time  the  patient  continuod  under  obwrvation  until  his  death, 
periixl'jf  nearly  twelve  months.  The  tumour  continued  rapidly  to  grow, 
until  it  atluined  enormous  proportions.  Ou  the  1st  uf  Augu^tt,  the  follow* 
iug  note  was  taken  : — **  Tlic  tumour  extends  half  an  inch  Ijelow  the  um- 
bilicus, and  about  the  samt:  distance  to  the  right  of  the  me^iiui  liuo  ;  the 
iibdomcu  generally  is  moch  more  swollen,  and  the  veins  are  much  larger. 
The  |iatient  walks  about  the  gnrden  for  au  hour  or  two  every  day,  and 
though  taking  a  large  quaulity  of  food,  and  eating  very  fm^ueutly,  ia 
daily  becoming  more  emaciHted.  He  appears  to  suQcr  nu  inconvuuienco, 
except  that  caused  by  the  bulk  of  tlie  tumour,  the  large  size  of  the  abdo- 
roen  being  »uch  as  to  im{H!<Jo  progression.  He  compUtus  of  thirst,  and 
evinces  a  desire  to  drink  fretjuently  of  cold  water.  The  bowels  act  with 
regularity;  .md  the  urine,  which  is  frequently  voided,  nud  in  quantity 
rather  above  the  natural  standard,  presents  tio  abnomml  appearances." 

The  patient  continued  to  go  about  till  Soptcmhor,  and  to  walk  up  and 
down  one  llight  of  stairs  to  and  from  tlie  ward  without  assistauue.  About 
the  middle  of  the  month,  after  having  s[>out  some  time  in  tlie  garden  of 
the  hospital,  ho  fancied  hiuiijcir  unable  to  get  back,  and  wak  tliou  for 
the  first  tim^,'  carried  up-staii-s.  After  this,  he  was  almost  constantly  con- 
fined to  his  bed.  The  tumour  gradually  increased  iu  size  until  his  death  ; 
for  some  time  previous  to  which,  indistinct  fluctuation  could  be  felt  tn 
some  parts  of  it.  The  abdomen,  about  the  middle  of  December,  meusurrd 
iu  circumlereace  Sd  inches,  and  at  the  end  of  Match  upwards  of  42  inches. 
For  the  lost  two  months  he  lulTered  much  from  dyapnois ;  and  for  tho 
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iMt  thrao  weokfl,  had  constant  orthopnooa^  and  daily  increAsiDiB:  tsd'^mn  of 
thd  left  leg.  The  appetitt3,  bowcvur,  remaiued  iiioniiiuito  tiU  thv  loit: 
and  th«  bowels,  vhich  bod  continncil  to  act  roguWly  till  within  a  short 
timo  of  his  death,  had  rec«ntly  beoiome  fiomewhat  conitii»atdd.  Uttoonk 
gradually,  and  died  Ajiril  7tb,  185t>. 

Tbc  annexed  odrairable  di-awiug  of  the  patient  was  tAkeu  shortly  befon 
death,  by  Mr.  J.  Z.  Laurence,  and  kindly  placed  by  him  at  my  dispoaal. 


Fig.  50t  Eaornicnu  oUMer  of  tho   luit   kliUiv.v.    Ca-.a  of  J.  B. 
J.  JL  L.iui'o&C«, 


From  a  drmwiac  by 


AuUtjmj,  fifly<four  hours  after  death.  — The  whole  of  the  abdomen,  except 
the  right  iiifjpiiiial  region,  was  oueujiic'd  by  a  lar^o  globular  tumonr, 
anteriorly  firntly  adlivreot  to  the  pariete*,  and  covered  by  fwritunoum ; 
poiit«riorly,  lying  iu  cuutact  with  the  paoaa  muscle  ;  tbu  anioU  intoatinai 
were  tbruftt  duwii  to  the  right  iuguiiia!  rc^nun  ;  tho  spUcn  and  liver  w«R) 
driven  upwards  into  the  thorax  :  the  wliule  uf  the  tronaversti  culoa  irt» 
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firmly  wlherpnt  to  the  tnniour :  and  a  portioa  of  the  dencondiog  colon, 
whi^'h  ran  along  the  froat  vu  for  a  short  distnnce  imbedded  in  it  The 
tumour,  when  reinoTod  from  the  body,  weijzhel  thirty  one  pMiindn.  Tmrcs 
of  kidney  strncture  rould  be  recognised,  u  if  spread  ont  over  tlie  entire 
substance  ;  Urg«  masses  of  medallary  eancer  were  visible  on  its  surface. 
Upon  section,  the  centre  was  fonud  to  be  occuyiicd  by  sovcrid  piiils  of 
dark,  thick  fluid,  floatiii;^  in  which  wure  sovenil  fra^^iucnts  of  tho  broken* 
down  cauooroiis  masH  ;  llie  more  soHil  portions  varied  in  cousistouce  from 
that  of  finn  meilullury  cancer  to  gvlatinoos  matter  in  a  Kmi-lluid  »Ute, 
l&rge  lOBCMs  of  it  being  found  in  every  stage  of  degonerutiou  ;  tho  kidney 
on  tlw  opposite  side  was  much  enlarged.  No  caacerous  deposit  was  fuuud 
in  any  of  the  other  viscera.  * 

Duignosis. — We  have  seen  that  in  nearly  all  cases  of  primary 
cancer  of  the  kidney,  a  palpable  tumour  exists  in  the  flank. 
If  profuse  hjematuria  co-exist  with  such  a  tumour,  scarcely  a 
doubt  can  remain  as  to  the  seat  and  nature  of  the  disease.f 
But  when  there  is  no  hfematuria,  the  diaj^osis  becomes  more 
difficult ;  indeed,  there  is  scarcely  any  morbid  condition  which 
has  been  so  frequently  misapprehonde*!.  Renal  canoer  has  been 
i^enerally  mistaken  for  enlaff^ements  of  the  surronudin^  orj^ans 
— of  the  liver,  spleen,  ovary,  or  uterus ;  but  sometimes  for 
ascites,  aneurism  of  tlie  aorta,  or  perincphritic  abscess.  It  haa 
also  been  mistaken  for  tumours  of  the  kidney  of  a  different 
character — for  pyonephrosis,  hydatids,  cystic  degeneration,  and 
hydronephrosis.  Some  of  these  errors  were  doubtless  un- 
avoidable ;  but  most  of  them  arose  from  an  imperfect  know- 
ledge of  the  diagnostic  marks  of  renal  tumours,  and  from 
the  undue  weight  attached  to  the  absence  of  hajmnturia.  As 
a  positive  sign,  a8sociat<jd  with  abdominal  tumour,  ha?ma- 
turia — profuse,  spontaneous,  and  recurrent — is  of  the  highest 
sig:nificanee  ;  but  its  absence  signifies  comparatively  little.  In 
more  than  half  the  cases  collected  by  me,  hreraatiuna  was 
wholly  absent  from  first  to  last ;  and  in  those  cases  in  which 
hsematuria  was  notod,  intervals  of  many  weeks  or  months 


*  Some  fortber  p&rtiodlars  of  the  jnosZ-mdrtout  appearances  Ln  this  ease  are 
supplied  by  Dr.  Vau  der  Ityl  (Path.  Smj-  Tniut.  vol.  viii.). 

f  The  co-exi8t«Dce  of  these  two  symptomAJa  not.hnwerer.a&ftT/uyi/'/i/diagnosiic 
of  renal  codc^t.  In  a  caHf  of  unuruious  onlargrmvnt  of  the  splc«n  (Icuouoy- 
thmmlc)  Kceutly  in  tlie  Manohe&Ur  Iii6rinar)-,  there  wu  profuse  lif^toataria  for 
several  days.  After  tleftlb,  s^toe  uunths  subscqavotly,  ibe  kidneys  and 
bladder  were  fuund  periectly  beallhy. 
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elapsed  iu  severul  of  thein,  during  which  the  uriue  was  perfectlj 
normal, 

Iu  those  nnmoi'ous  cases,  therefore,  in  which  the  observer 
derives  no  help  from  the  examination  of  the  urine,  he  must 
rely  on  his  skill  to  ascertain  the  anatomical  relations  and 
nature  of  the  abdominal  tumour.  In  prosecntinj;^  this  inquiry, 
he  will  esi>eeiully  endeavour  to  eliminate  tumours  of  the  liver, 
splceu,  and  ovaries — these  beings  from  their  comparative  fre- 
quency, the  most  likely  to  lead  astray. 

If  the  intumpftcence  occupy  the  ri^ii  side,  it  may  be  distin- 
guished from  hepatic  tumour,  especially  when  not  very  large,  by 
the  possibility  of  tracing  its  upper  limits  below  the  margins  of 
the  ribs  ;  the  side  of  the  hand  can  genei*ally  be  so  inserted  at  the 
edge  of  the  ribs,  that  the  tumour  can  be  clearly  felt  to  lie  below 
it,  and  the  liver  above  it.  Along  this  line  a  coil  of  intestine 
usually  lies,  and  yields  a  tympanitic  sound  on  percussion.  This 
sign  is  lost,  however,  when  the  renal  growth  contracts  adhesions 
to  the  under  surface  of  the  liver;  also  when  it  projects  dis- 
proportionately into  the  ri^^ht  hypCM^hondrium,  and  displaces 
the  right  lobe  of  the  liver.  'V\'^hcn  this  is  the  case,  assistance 
may  be  obtained  by  feeling  for  the  thin  margin  of  the  liver  as 
it  lies  applied  to  the  abdominal  wall.  Another  important  sigB 
in  such  a  case  is  the  position  of  the  colon.  Hepatic  tumoun 
have  no  intestine  in  front  of  them  (unless  there  be  maljwsitioa 
of  the  viscera),  and  yield  a  dull  note  over  their  entire  BurCace, 
Renal  tumours,  on  the  other  hand,  hare  the  ascenrling  coIoQ 
in  front,  passing  obhVpiely  from  below  upwards  and  to  the 
left ;  and  the  passage  of  flatus  along  the  gut^  or  the  clear  per- 
cussion note  over  it,  will  rarely  fail  to  detect  its  position. 

A  splenic  enlargement  is  distinguished  by  the  following 
signs  : — absence  of  the  descending  colon  in  front ;  its  rigid, 
somewhat  thin,  borders  (not  rounded)  ;  its  extension  upwards 
under  the  ribs  ;  its  mobility  ;  generally,  a  tympanitic  note 
is  obtained  in  the  extreme  Icfl  lumbar  region ;  often,  on 
deep  percuaaion,  a  bowel  sound  is  perceived  through  its  sub- 
stance, which  is  not  thick  (a  renal  tumour  is  absolutely 
dull  on  tlie  deepest  percussion)  ;  antecedent  history  of  ague 
or  remittent  fever,  or  evidence  of  leucocythaimia  on  examina- 
tion of  the  blood ;  the  direction  of  the  enlargement  is  down- 
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wards  and  inwards  to  the  epigastrium  and  umbilicas,  and  not 
toward  the  iliac  foBso.  It  also  rises  higher  toward  the  axilla 
than  a  renal  p^wth.  ^^'Ticn  the  latter  riees  from  the  tipper 
and  fore  part  of  the  kidney,  and  pushes  forwards  antJ  npwards 
rather  than  downwards,  the  diajj^osis  bceomcs  very  difKenlt, 
and  depends  mainly  on  the  absence  or  presence  of  the  colon 
in  front  of  the  enlargement,  and  hints  derived  from  the  pre- 
vious history,  or  the  state  of  blood  on  microscopic  exami- 
nation. 

When  the  tumour  presses  forwards  and  downwards  toward  the 
nmbilicus  and  the  pubic  and  iliac  reckons,  it  is  apt  to  be 
mist-aken  for  ovarian  tnmour.  The  coramemorative  svmptoms 
may  here  yield  valuable  information,  thouj^h  the  statements  of 
patients  on  such  points  arc  always  to  be  accepted  with  reserve. 
An  ovarian  growth  begins  in  tlie  iliac  fossa,  and  ascends  ;  a 
renal  growth  begins  in  the  flank  between  the  ribs  and  the  crest 
of  the  ilium,  and  descends.  An  ovarian  tumour  has  no  bowel 
in  front  of  it,  and  the  bowels  arc  pushed  into  the  Imubar 
region,  where  a  clear  sound  can  be  elicited — exactly  in  the  spot 
where  the  dulness  is  most  comi)lete  when  the  tumour  arises 
from  the  kidney.  Tills  la«t  sign  also  aerves  to  distinguish 
uterine  from  renal  enlargements. 

An  enc-ephaloid  kidney  can  only  be  confounded  with  aficites 
when  it  is  extremely  soft,  and  fills  t!ie  entire  aMomcn.  The 
two  conditions  may  be  distinguished  by  the  clrcumst-ance,  that 
in  ascites  both  flanks  are  dull,  whereas  in  renal  tnmour  one  is 
dull  and  the  other  resonant. 

When  the  tumour  has  been  satisfactorily  made  out  to  be 
connected  with  tlic  kidney,  there  still  remain  difficulties  in 
deciding  its  nature.  Malignant  growths  generally  give  a 
distinct  impression  of  their  solid  structure.  This  distinguishes 
them  from  hydatid,  pnmlent,  and  hydronephrotic  cysts ;  but 
the  consistence  of  the  tumonr  is  oflen  ver}'  difficult  to  appre- 
ciate :  if  it  be  small  and  deei>-seated,  and  the  abdominal  walls 
thick,  the  sense  of  fluctnation  in  a  fluid  cyst  may  be  exceed- 
ingly obscnrc  ;  on  the  other  hand,  encephaloid  tumours  Bome- 
iimes  yield  a  quaei-fluctuation  which  is  very  deceptive.  In 
these  doubtful  cages,  the  presence  of  pus,  or  blood,  or  hydatids 
in  the  ui'ino,  of  rigors,  of  nephritic  colic,  or  of  cancerous 
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cacliexia,  supplies  hinU  which  incline  the  judgmcni  in  tins «r 
in  that  direction. 

PrognosU, — The  nltimate  termination  is,  of  course,  alwni 
fatal.  lu  judging  of  the  probable  surrivorship  of  Uie  snbjccti 
of  renal  cancer,  the  age  of  the  patient  is  of  great  imporUnoe; 
the  mean  dnration  of  the  disease  is  at  least  three  times  aa 
great  in  adults  as  in  children.  There  is,  howerer,  nothing  lilx 
aaet  proportion  obsetred  in  this  respect.  In  a  girl  of  twentr- 
onc,  whose  cose  is  dcsmbed  by  Langstaff,  the  disease  lasted 
(with  heematnria)  for  six  years.  Contrary  to  what  might  biTC 
been  expected,  the  occorrence  of  ha^mataria  does  not  appear  lo 
hasten  the  final  catastro[.the :  the  mean  dnration  is  almoiA 
exactly  tlie  sanie  in  tlie  hemorrhagic  casea»  aa  in  tboae  ift 
which  the  orino  was  throughout  normal. 

The  disease  appears  in  some  cases  to  become  dormant  for  a 
while,  making  no  appreciable  progress  for  many  months.  In 
an  instance  of  this  kind  recorded  by  Dr.  Brinton,  the  stationaiy 
condition  (which  Dr.  B.  had  flattered  himself  might  pass  into 
permanent  obsolescence)  came  snddenly  to  an  end,  witb  deitb 
of  the  patient^  through  copioos  hsemorrhage  into  the  tomoor 
(Brit.  Med.  Joum.,  June  13th,  1857). 

Trmfmmt — The  management  of  a  disease  so  hopeless  is  • 
melancholy  duty.  When  the  tnmoor  is  painless,  and  the  mine 
natural,  there  is  little  for  the  practitiouer  to  do  beyond  placing 
the  patient  in  favourable  hygienic  circumstance*.  When  the 
tumour  is  tender,  or  there  are  signs  of  local  inflammation  in 
its  vicinity,  warm  baths  or  emollient  applications  may  be  nsod 
from  time  to  tjme.  It  may  be  doubted  whether  it  is  prudent 
to  interfere  with  a  moderate  hematuria.  The  losses  of  blood 
do  not  on  the  whole  act  disodTantageousIy.  When,  bowever, 
the  ha?morrhage  becomes  excessive,  means  must  be  used  to 
control  it.  Ice  may  \ye  applied  to  the  tumour,  and  acetate  of 
lead  or  gallic  acid  adiniiiistcred  intcnmlly.  The  clots  which 
form  in  the  ureter  and  bladder  sumetimcs  occasion  the  most 
poignant  suffering  by  hlocking-up  the  urethra*  and  cunsing 
retention  of  urine.  The  impacted  masses  sliould  be  pushed 
ba(.-k  into  the  blwhler  by  means  of  a  catheter,  and  the  coagnla 
broken  up  by  washing  out  the  organ  with  warm  water. 

As  the  disease  advances,  severe  constitutional  irritation  &eU 
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in,  which  requires  to  be  palliated  by  opiate  and  other  anodyne 
medicines.* 

B.— SKCONDARY  CANCER  OF  THE  KIDNEY. 

Secondary  cancerous  deposits  occur  in  the  kidneys,  in  the 
form  of  nodules  varjing  from  the  size  of  a  pea  to  that  of  a 
marble  or  walnut.  Ten  or  twenty  such  nodules  are  not  unfre- 
queutly  found  scattered  through  the  cortical  substance :  the 
intervening  renal  tissue  shows  no  sign  of  disease  ;  the  urine  is 
normal,  and  no  pain  or  other  symptom  betrays  their  presence 
during  life.  The  following  case  offers  an  example,  marked  by 
some  very  unusual  incidents,  of  extensive  cancerous  disease 
of  the  uriiidry  organs,  involnng  primarily  the  bladder  and 
its  ricinity,  extending  thence  to  both  kidneys,  of  which  the 
right  was  undergoing  sacculation  from  compression  of  the  cor- 
responding ureter  by  the  canccrons  mass  at  the  base  of  the 
bladder. 

la  January,  1AB2,  T  was  reqnciited  hy  Dr.  Crompton  to  bm  with  him  a 
ahoplcMper,  aged  33,  who  was  then  EnlTering  from  lm>m»ti]ri(L  and  paralyaU 
of  the  bloddiT.  The  patient  gave  the  following  account  of  himself :— Thrc« 
years  previously,  without  known  cansc,  he  had  an  attack  of  hematuria, 
acooiiipanit'd  with  excc^ivoly  frequent  micturition,  pains  in  the  hack  and 
bottom  of  the  belly,  but  without  romiting  or  retraction  of  the  testicle. 
Those  symptoms  piLiaed  off.  nndor  medical  treatment,  in  two  roontha,  and 
apparently)  comjdete  recovery  soon  enfiued. 

Aft*r  an  inlerval  of  tliree  years,  dttring  which  the  patient's  health  con- 
tinued in  every  reapoct  nn disturbed,  the  preavnt  attack  abruptly  com* 
menc«d.  The  patient  wca  seized,  six  weeks  before  my  visit,  with  violent 
poina  in  thi'  loins  aTid  hypogiistrium,  accompanierl  by  painful  and  exces* 
sivcly  frN|uent  micturiti-in  and  bloody  urine.  All  these  symptoms  came 
on  simuUaneoualy.  There  was  neither  sickness  nor  vomiting.  The 
attempts  to  vuid  urine  were  incessant — every  ten  or  fifteen  minutes  during 
the  day,  and  so  constant  at  night  that  the  {wtient  scarcely  obtjiinctt  any 
sleep.  Matters  continued  thus  for  three  weeks  ;  the  patient,  meanwhile, 
did  not  keep  his  bed,  and  ho  attended,  as  well  ho  was  able,  to  his  duties  in 
the  shop. 

Btit  a  new  train  of  symptoms  now  showed  tbomselvcs.     The  inceannt 

*  A  cnrioas  case  is  reported  in  the  Fbiladelpbta  Medical  and  BarKical  Re- 
porter for  1861,  p,  ri6.  A  man  of  58  had  bad  a  iamoar  in  the  ripbl  hjpo* 
diondriom  forsix  years.  U  va<iaDi>posod  to  be  ^'oystic  disease  "  of  the  liver  ; 
and  bis  surKOons  delibtrat«l7  proceeded  to  remove  it  by  operation.  The  tniooar 
{which  weighed  2^  Ibi.)  was  acoordiogly  removed,  baton  exaniiuatioQ  it  proved 
to  be  the  right  kidoey,  wholly  oonreried  into  an  enoepbalold  man.  The 
patient  snrrivad  fifteen  days. 
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niiutiintion  was  5ucceed«tl  by  a  totiil  in&biltty  to  eiii(>t 
llie  le^  nnJ  belly  be>;au  to  »wt'll  nipidly.    At  this  coujui 
toTi'K  ni(i  was  obuiocil.     On  examining  the  patient  be  lound  con- 
ascites,  ouohan-a  «f  the  lovrer  extremitieci,  and  retcntiau  of  uriur 
pints  of  a  Dtingninuleut  uriuo  were  imaietUutely  witlulmirn  by  ".i' 
from  the  diatvndni  bladtier  ;  the  patieut  wiis  lUrectwl  to  keep  hi*  \*-  i 
rcatcU  with  alkaline  (liluents  aod  uightly  setlatire«.     Great  reUcI  f    ! 
'this  treatment,  but  thr  |>atient  elill  continumi  utinble    to  void  •  <i: 
nrine  spontanroualy,  and  cnthetentini  bad  to  bo  pmctifod  twice  a  d  <; 
Hia  condition   ut  the  ilate  of  my  visit  was   as  follows  : — Tb<r 
flXtrome  {MiUur  of  thti  surface  ;  cuusiderable  eniaciatiua  ;  uu  yy :   \'a 
tongue  was  racist,  slightly  furred.     The  legs  were  no  longer   >  i- u« 
but  considerable  ottcite*  still  remained.     The  Madder  vra*  disteudr-l 
to  the  umbilirua  ;  there  was  no  pain,  and  the  loius  were  not  «rn  . 
I  pressure;  nor  was  there  any  tumour  to  be  felt  in   the  renal  region 
*moTemcnt&  of  the  patient  were  active,  and  he  was  cheerful  and  lively. 

About  a  qtiiirt  of  bloody  urine  was  reiuored  by  catheter.  A  lillie  pan 
blood  came  through  the  instrument  &nit,  then  almost  clear  tlriuc,  and  m 
the  bladder  l)ecame  empty,  the  urine  au;ain  beciune  rudity«  the  last  frv 
drops  being  almost  pure  blood.  Dr.  Crompton  stated  that  a  little  hloedin^ 
always  f(dlowc<l  the  morning  and  evening  cathi'tcrism. 

A  careful  examination  of  the  urine  yielded  the  following  : — It  waa  feebly 
alkaline  from  fixed  alkali  ^derived  from  mcdirine) ;  sp.   gray.   lOr" 
stninliiig,  the  blood -corpunolefl  subsided,  and  formed  a  very*  red.  -- 
clotted  layer  at  the  bottom  of  the  urine-glosa.    Under  the  min  ■ 
were  found,  in  addition  to  tho  blonl'disks,  afew  corimeclc*  wi: ; 
— probably  pale  blooii-corpnscles — but  no  renal  elements — neirii.-i 
lium,  nor  casts,   uor  nuy  suspicious  (quasi -cancerous)   cellii   of  nti  ■ 
though  diligently  looked   for.     Tho  proportion  of  albumen  was  no  juun* 
than  corrcjfjwnded  to  the  blood  present. 

Tho   {intient  from   this  timo  gradually  but  steadily   improved, 
bladder  slowly  rccovc-reii  the  pttwer  to  expel  its  contents  ;  the  urine 
less  and  les.i  bloody,  and  finally  clemr,  and  frne  from  albumen. 

Eigiil  months  rtfUrwnrds  (August  26,  1862)  the  jiatient  wnited  on 
Ho  was  still  pale  and  thin,  but  reported  himself  wull,  and  hud  for  tho 
six  monlhs  been  able  to  punfue  his  avocation. 

1  heard  nothing  more  of  the  case  until  Juno  22,  1363,  when  T  was 
moned  to  visit  the  samn  man  with  Dr.  XesHeld,  under  whmw  cuxv  the 
patient  came  after  Dr.  Crompton's  departure  from  town.  1  found  him  in 
a  dcNpernte  ct>n<litinn — emaciated  to  u  6kelt^toii  ;  so  weak  lliat  hi  c<>uld 
not  turn  in  bed,  nor  raise  his  hend  from  the  pillow.  There  was  no  anu' 
tarca  nor  ascites.  Great  jwiiu  was  complained  of  in  the  right  renal  r«  ■^.-■n. 
but  no  tumour  or  fulness  existed  there.  The  urine  was  loaded  witli  pu-, 
and  highly  nmmoniaca).     Six  days  after,  the  patient  died. 

Autopsy.  —  On  opening  the  alHiomeu  and  putihing  aside  the  small  inle*- 
'itiDea,  a  cancerous  mass,  half  as  large  as  the  fist,  was  found  impUcati 
'hn»t  of  thu  bladder,  especially  abtmt  the  entrance  of  the    right     i 
Within  the  viscns,  a  soft  sprouting  fungus,  of  the  aire  of  a  hen's  ryj^.  w  i* 
a«cii  springing  from  the  tr^ue  ;  it  wiu  rounded  in  sha^M,  elevated  uUju( 
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an  inch  above  the  level  of  the  nmcons  membrane,  and  very  rc'I.  On  and 
about  it,  occupying  the  inoqnnlilies  of  its  swrfiice,  lay  &  quanUty  of  ralra- 
reona  or  phosjtfmtic  matter,  d<«po8ite(l  in  irrr-gular  masswi.  Small  maiues 
of  a  similar  natiirft  hod  been  observed  to  come  nwny  with  the  uriuo  for 
Bomo  weeks  lieforo  death. 

The  right  kidney  was  a  littlo  larger  than  natural ;  it  felt  flaccid  and 
hollowed.  On  section,  six  cancerous  nodules  aa  largo  an  marbles,  and 
MTeral  smaller  ones,  were  countiul  in  the  cortical  suUstanto.  None  of 
these  were  soften<Ml,  nor  commnnicated  in  any  way  with  the  pelvis  of  the 
kidney.  The  organ  won  nacculat^Ml  to  a  considerable  extent ;  the  pyramids 
were  in  great  part  aVaorbod,  and  the  remainder  of  the  renal  structure  waa 
coDVortod  into  a  reddish,  leathery  aubstamc  The  pelvis  aud  iufnndibula 
wpTe  much  dilated.  The  ureter  wai  enlarged  to  the  size  of  the  index 
finger,  and  n«ar  its  entrance  into  the  bladder  its  calibre  was  almost  elTaced 
by  the  cancerous  mass  at  the  base  of  the  bladder,  through  which  it  paased. 
Broken  fmgmenta  of  calcareous  matter  lay  scatteral  in  the  dilated  pelvis, 
which,  together  with  the  ureter,  contained  a  ijuautity  of  uriuous  ommo- 
niacal  pus. 

'llie  Utt  kidney  contained  eight  or  ten  nodules  limilar  to  those  in  the 
right.  Tltc  intervening  renal  tissue  was  perfectly  healthy  ;  the  ureter  was 
free,  and  the  pelvic  undilatod. 

This  case  presented  several  pointfi  of  difficulty.  At  the  time 
of  my  first  visit  the  8}Tnptoras  indicated  pretty  clearly  an 
affection  of  the  bliulder  :  and  as  no  stone  could  be  detected  on 
sounding,  and  nu  pus  jJUi^Bed  with  the  urine,  the  probability  of 
the  existence  of  a  bleeding  luti^uK  seeraed  strong.  The  other 
possibility  was  renal  calcnhis.  The  previous  history  favoured 
tlie  latter  view  ;  the  patient  had  recovered  perfectly  from  his 
first  attack  of  h,Traaturia  three  years  before — a  result  quite 
conformable  with  the  idea  of  renal  calculus,  but  much  less  so 
with  that  of  fangus  of  the  bladder.  Then  a^'ain,  how  explain 
the  ascites  and  anasarca  ?  Thty  could  not  be  attributed  to 
the  losses  of  blood  aud  hydra^mia  consequent  thereupon,  for 
they  passed  away  before  the  haimatnria  ceased.  It  ap])cared 
more  likely,  that  the  dropsical  Kymptoms  and  the  parehis  of  the 
bladder  were  companion  phenomena,  of  h  pandytic  nature, 
produced  by  tlie  reHex  resulta  of  the  antecedent  intense  irrita- 
bility of  the  bladder,  acting  U|K)U  the  nerves  of  the  bladder 
and  of  the  bloodvessels  of  the  lower  half  of  the  body. 
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Ratib— M&l.  dea  Reins,  Ui.  <05. 

OoDitnD — Sabstitntion  grauseoM  dn  R«in.     Paris,  1859. 

TiRODQw — Qetammelte  Ablundlungen,  p.  208. 

Hkath— Adipcnta  Tranifomiatioa  of  the  KidDey.     Path.  Soc.  Truis,  l199. 

DiCKWSOH— Fibro-falty  Tumour  of  the  Kidoejr     Path.  Soc.  Traua.  itr.  117. 

Bmctoitk— A  Tumour  of  the  Kidnej.     Ibid.  p.  169. 

WAoncA— ArchiT  der  Ueilkuode,  1660,  Ueft  it. 

FftiBDRSECB — Archl?  f.  Path.  Auat.,  Bd.  xiL 

BiiTToaM^— Ibid,  Bd.  xir. 


In  the-records  of  ntcdicine  a  number  of  eaaea  may  be  found, 
in  which  the  kidneys  were  the  seat  of  adventitiona  growth«<rf 
osseous,  fibrons,  fibro-fattj,  cartila^nous,  or  glandnlar  titfOh 
Generally  Hi)eaVinf»,  such  growths  do  not,  unless  they  are  largt 
enongh  to  constitute  a  palpable  tumour  in  the  abdomen,  pro- 
dnce  any  appreciable  symptoms  during  life  ;  and  they  offis 
more  of  a  pathological  thou  clioicai  interest.  They  an  all 
extremely  rare. 

1.  Chseous grmvths. — Mention  hasalreadybeenmade  of  theon- 
fication  which  sometimes  takes  place  in  the  fibrous  fvepta  wLidl 
Bepnrato  the  compartments  of  a  sacculated  kidney  (g<>e  p.  ^^\. 

Sometimes  a  fibrous  or  cartilaginous  timiour  grows  in  tin 
substance  of  the  kidney,  and  subsequently  ossifies,  transfoCD- 
ing  a  largo  part  of  the  organ  into  a  bony  mass.  The  tanki 
propria  has  also  been  known  to  undergo  ossification.  Raya 
states  that  Dr.  Elliotson  sent  to  him  two  bony  shells  formed* 
by  the  ossified  tunica  propria  and  pelvis  of  the  kidney,  taken 
from  a  man  who  died  with  symptoms  of  apoplexy. 
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2.  Fibrous  aixd  fihro-fatiy  ^ro/^Y/tJ!.— Dickiusoa  and  Bristowc 
have  each  recorded  u  cufic,  in  which  the  mujor  part  of  the 
ki<hicy  was  replaced  by  a  morbid  growth,  composed  of  a 
matrix  of  fibrous  tissue,  in  the  interstices  of  which  were  soft 
masses  of  free  fatty  matter  unenclosed  in  cells.  In  Dickinson^a 
caae  the  tumour  weighed  6  lb.  1\  oz.,  and  formed  a  percep- 
tible tumour  in  the  right  h}ixx;hondrium.  After  death,  a  coil 
of  intestine  was  found  in  fi'ont  of  the  tumour,  but  so  com- 
pressed and  empty  that  ita  nature  was  not  likely  to  be  recog- 
nised during  life. 

In  tbe  case  described  by  Godard,  the  lower  half  of  the  kidney 
was  couvL'rt.ed  into  a  large  nmss  of  ordinary  adipose  tissue.  A 
calcnhis  of  considerable  size  was  lodged  in  the  dilated  pelvis. 
A  somewhat  similar  transformation  is  described  by  Dr.  Hullett 
Browne,  complicated  with  calculous  pyelitis,  and  renal  fistula 
opening  in  the  left  loin  (Path.  Soc.  Trans.,  xiii.  132). 

Adijws*!  tissue  is,  in  other  cascfl,  deposited  in  great  quan- 
tity, not  in,  but  around  the  kidneys,  bo  aa  evidently  to  inter- 
fere with  their  timetions.  In  the  museum  of  the  Manchester 
School  of  Medicine  there  is  a  preparation  in  which  a  pale  and 
atrophied  kidney  is  cnveloj^d  in  a  firm  inveKtnicnt  of  dense, 
granular,  fibro-fatty  tissue,  fully  an  inch  thick.  The  same 
tissue  penetrates  deeply  into  the  hilus,  so  as  to  compress  the 
bloodvessels  and  excretory  channels. 

3.  Lymphatk  growths, — Virchow,  Friedreich,  and  Buttchcr 
have  descril>ed  growths  or  deposits  in  the  kidneys  of  leucocy- 
thGcmic  individuals,  similar  to  those  found  under  the  aame 
circumstances  in  the  spkeu  and  lymphatic  glands. 

4.  Wagner  has  published  two  cases  in  which  one  kidney  was 
converted  into  a  largo  tumour,  comjHJbed  apparently  of  a  com- 
bination of  epithelial  structure,  fibrous  tissue,  and  glandular 
({lancreatic)  sarooma.  Both  were  female  childi'en— one  nine 
months  and  the  other  eight  yeai's  old. 
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Detosits  of  ttibcrclo  in  the  kidney  may  be  jmtnary  or 
secondary.  In  the  former  case,  the  kidney  and  its  ap)H?ndagc6 
are  the  Bcat  of  extensive  disease*  which  runs  on,  attended  with 
severe  urinur}'  Kvmptoms,  pcncmlly,  if  not  always,  ii> 
conchision.  In  the  latter,  the  deposits  form  n  part-ni.i 
tion  of  general  tubercnlosis,  or  conBtitut-e  incidents  in  the 
course  of  primary  tubercle  of  tlie  Inn^s,  intestine*,  or  son» 
other  organ;  secondary  deposits  rarely  give  rise  to  srnjptomit 
and  are  mostly  unsuspected  until  the  autopsy. 

The  comparative  fircquency  of  tul>ercle  in  tlie  kidney  may  bt 
judged  of  by  the  following  niunbers,  which  must  bo  under 
stood  to  embrace  both  primary  and  secondary  deposits — (he 
latter  being,  espec^ially  in  children,  by  far  the  most  frcqneot 
Out  of  1317  tuberculons  Rubjei'tfi,  examined  in  the  Pnthologicd 
Institution  of  Prague  (oat  of  a  total  of  GOOO  bodies),  tubercle  to 
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ID  kitlncys  was  found  74  times,  or  m  the  proportion  of  5*6  per 
It.  of  all  tuberculous  8ul>ject8,*  Among  315  tuberculous 
lildren,  Rilliet  and  Barthez  found  tubercle  in  the  kidnej's  49 
les,  or  in  the  proportion  of  15'7  per  cent.  From  these  sta- 
ges we  may  gather  that  the  kidney  is  nearly  three  times 
)re  liable  to  deposits  in  tuberculuuii  uhildreu  than  in  tuber- 
Ions  adults.f 

A.-PRIMABY  TUBERCLE  OF  THE  KIDNEYS. 

The  statements  made  in  the  following  pages  are  mainly 
on  an  aualytiis  of  31   cases,  most  of  which  are  derived 

»m  the  sources  indicated  at  Lho  head  of  the  chapter. 

Morbid  anatouuj. — The  diaecuie  (which  always  implicates 
more  or  lesft  extensively  the  excretory  apparatus  aa  well  as  the 
gland  itself)  begins  in  the  kidney,  and  extends  downwards 
into  the  pelvis,  ureter,  and  bladder  ;  or  it  begins  in  the  pelvis, 
and  spreads  upwards  into  the  kidney,  and  downwards  towards 
the  bladder  ;  or  all  these  parts  mtiy  be  invaded  simultaneously 
or  in  quick  succession.  In  the  kidney,  the  dcjwsit  begins  in 
the  form  of  grey  or  yellow  nodules  in  the  cortical  part :  these 
afterwards  coalesce  into  larger  masses  of  crude  tubercle,  and 
extend  into  the  ]>yrainids.  Tliese  masses'  at  length  soften  in 
the  centre,  and  eventually  open  into  the  infundibula.  In  this 
way  abscess-like  cavities  arise,  with  anfrtictuons  boundaries 
of  tubei'culous  matter,  which  communicate  with  the  pelvis, 
and  discharge  pus  and  broken  masses  of  tubercle  into  the 
stream  of  urine. 

In  the  ]>elvis  and  ureter,  the  d|!posit  first  begins  in  the  sub- 
mucous cellular  tissne,^  where  it  fonns  a  rough,  gnuinlar, 
semi-tninsparent  or  opaque  layer.  It  substsquently  softens  and 
ditiintegnites,  causing  extensive  destruction  of  the  super- 
jacent mucous  membrane,  which  is  discharged  in  shreds  with 


•  Prager  Vierteljfthrech..  Bd,  I.  p.  1  (1856). 

f  I  omit  tbe  ■Uliatio  of  0r.  Cliambcrs,  bfcniiM  there  lire  some  diserepanciee 
iu  hia  tables  wliicti  1  Imtq  Bmu  uoable  lo  recuncilc. 

^  S««  au  itUicrvBtioD  bjr  Dr.  Hmndfield  Junea,  in  tho  firat  vol.  ol  the  Patii. 
Soe.  Trmu.,  p.  2S3. 
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the  mine,  mixed  with  pna  imd  blood.  The  deposit  is  vxai^iaa 
BO  abundant  and  onifonn  in  the  nreter,  that  that  tabe  is  oob- 
Terted  into  a  thick  rigid  cylinder,  of  which  tho  arailabk  hui; 
ia  greatly  narrowed,  or  even  altogether  obliterated.  I&  » 
specimen  submitted  to  me  hj  Mr.  Leach  (case  to  be  prefloth 
related),  the  interior  of  the  pelvis  was  thickly  incra^«d  witk 
calcareous  matter,  and  one  of  tho  ureters  was  complfltetf 
occluded  near  its  centre  bj  an  oval  mass  of  tubercle  about 
the  size  of  a  horse-bean, 

Extensive  destruction  of  the  renal  tissne  erentoallj  tiloi 
place,  both  from  the  encroachment  of  the  tuhercle^maaaesv  lod 
fW)m  sacculation  and  dilatation  of  the  organ  bj  the  blodtag 
up  of  the  ureter  (pyoneplirosia).  Sometimes  no  vestige  of  (lu 
secreting  tissue  remains  ;  but  more  commonly  cerUiin  portioiii 
are  preserved,  and  these  may  present  a  moderately  heatthj 
appearance,  or  be  far  advanced  in  defrenenition.  In  otJbff 
cases  the  ua^tcrs  arc  open  and  dilated,  and  admit  &ee  pAits^ 
to  the  orine,  pus,  and  tubercular  debris  ;  the  kidney  tha 
maintains  its  normal  dimensions,  or  it  may  even  be  on- 
tracted. 

Actual  tumour  (pyonephrosis),  detectable  during  life^  is  sma- 
tioned  in  7  out  of  our  31  cases.  It  seldom  reached  gmk 
dimensions,  but  in  one  instance  related  by  Ammon,  it  filled 
the  entire  side  of  the  abdomen,  from  the  false  ribs  to  the  cn£ 
of  the  ill  am. 

The  disease  is  sometimes  limited  to  one  side,  but  mwi 
more  frequently  it  invades  both.  Oot  of  28  cases  which  supply 
information  on  this  point,  the  two  sides  were  aflfected  in  17. 
and  one  side  alone  in  U  cases.  Of  the  latter,  the  right  kidmy 
was  affected  six  times  and  the  left  five  times. 

In  addition  to  the  kidney'  itself,  and  its  immediate  appeai* 
dages  (pelvis  and  infundibula),  the  disease  almost  inrarioblT 
involved  the  ureter  (in  27  out  of  28  cases),  and  very  freqncnl]' 
the  bladder  (in  19  cases).  The  urethra  was  involved  in  fljz 
cases. 

In  the  male  sex,  the  disease  not  nnfrequcntly  implicates  tb« 
generative  organs  (prostate  eight  times,  vesiculaj  seniinala 
five  times,  tesiioles  three  times)  ;  but  it  is  otherwise  in  llie 
female  Bex.      In  only  one  instance  (to  be  presently  relate*!) 
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it  of  nine  fcmoIcSi  wero  any  of  the  generative  organs  in- 
>lved.* 

The  disease  very  rarely  rons  its  entire  conrse  without  the 
inrrence  of  tubercnlooa  deposits  in  other  and  unconnected 
:,8  of  the  body.  Twenty-six  cases  were  esamiued  with  suf- 
;ient  ininatencss  to  supply  information  on  this  point.  The 
igs  were  affected  26  times  ;  the  abdominal  glands,  13  times  ; 
intestines,  18  times  ;  the  osseous  syst^m^  5  times  ;  the 
•ritoncunij  4  times  ;  the  spleen,  3  times  ;  and  the  liver,  once. 
In  one  case  the  ulceration  (tuberculous )  in  the  bladder  opened 
commnnic^Liun  with  the  rectum  (Ba.sham);  in  another,  a 
(ico-vaginal  fistula  rcsnittjd  from  a  similar  cause  (Mosler) ; 
a  third,  the  suppurated  kidney  burst  into  the  peritoneal  sac 
jundbcrg,  Schmidt's  Jalu-b.,  Bd.  xci.  p.  74), 
Etiology. — The  direct  exciting  cause  of  renal  tubercle  is 
generally  inscrntable.  Cold  is  tiie  cause  most  frequently  men- 
tioned  ;  the  patienta  came,  in  several  instances,  from  con- 
spicuously tuberculous  families.  Men  are  more  liable  to  this 
complaint  than  women — in  the  proi>ortion  of  18  of  the  former 
to  11  of  the  latter.  No  age  is  altogether  exempt.  The  youngest 
case  noted  wns  a  cJiild  of  three  years  and  a  half,  and  the  oldest 
(mentioned  by  Dittrich,  and  not  included  in  the  table)  was 
a  man  of  seventy-one  ;  but  the  greater  number  occurred  in 
the  middle  periods  of  life.  The  following  table  gives  the  pre- 
cise ages  in  28  cases  : — 


From  0  to  10  yean 

M  10  „  20 

..  20  „  30 

..  80  „   40 

..  40  ,.  50 

.,  60  ,.  CO 


8  cai«i. 

4  M 

8     .. 

2      .. 


\. — Tlic  symptoms   are  mainly  those  of  chronic 
pyelitis,  conjoined,  in  a  considerable  majority  of  the  casefli 


*  Tho  matua]  indeptiiidtDce  of  tnbercaloais  of  the  niinar;  and  gcneratiTf) 
ay^iiterns  in  ttie  fctualf,  ta  fuKher  shown  in  it  coDTfrso  manner  by  Ditlricb. 
Out  of  4fi  ctMB  of  tDbercaloeis  of  the  fem&le  gonital  organs,  he  only  found  one 
in  wUicb  the  diMAK  alio  imfiUrAtedthe  urinary  organs  ( Arclnv  der  Ucilkqnde^ 
1S03,  p.  S04).  Virchow  describes  an  additional  eiiamplo  of  this  Tar«  coiijaoc- 
tioo,  in  wbieb  nrimiry  tut'^rculngis  was  aa8oeiat«d  with  secondary  drposita  in 
the  TAgina  ^Arcbtv  Pur  Tulb.  Auat.,  Dd.  v.  p.  406). 
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with  those  of  chronic  cTstitis.  The  ccrmplaint  hegins  wi 
dull  pain  in  one  or  both  lumbar  regions,  accompanied 
frequent  mictiu'ition.  At  the  same  time  the  urine  beco 
turbitl»  and  sumetimcs  mixed  with  blnod.  Wlicn  the  dl 
is  fullv  established,  the  urine  is  charged  with  a  large  quantity 
of  pus,  which  forms  a  thick,  yellowish  layer  at  the  bottom  of 
the  vessel.  Blood  is  also  usually  present,  either  in  microscopic 
quantity,  or  Bufficienlly  to  tinge  the  urine.  The  ha;matnria  is, 
however,  never  profuse  ;  in  several  instances  it  was  noted 
gmall,  thready  clots  of  blood  were  passed.  Under  the  mii 
scope,  there  are  found,  in  addition  to  the  pus-  and  bio. 
corpuscles,  a  nnmbcr  of  oval  and  irregularly  tailed  c«lls  firwn 
the  bladder  and  upper  urinary  passages,  togctlier  with  gran 
debris,  broken  masses  of  softened  tubercle,  shreds  of  (.'ounec 
tissue  and  elastic  fibres. 

The  reaction  of  the  urine  is  feebly  acid.    Very  few  cb 
tions  to  this  rule  exist,   and   those   are  due  to  ammoni 
decompusiiion  of  the  m*ine  from  detention  in  some   part 
its  course,  as  in  Mosler's  case,  from  the  tumid  stat-e  of 
external  genitals.    The  urine  is  necessarily  albuminous  & 
the  presence  of  pus,  but  usually  only  in  a  slight  d 
CqbU  of  tubes  arc   only    mentioned   once.      Micturition 
always  excessively  frequent ;  often  dolorous.  In  one  of  Bashum's 
cases,  temporary  alleviation  of  the  pains  followed  each  mic- 
turition :  this  lias  not  been  obsened  in  other  cases. 

As  the  disease  advances,  great  emaciation  takes  place,  accom- 
panied  with   hectic  fever,   sometimes  marked   by  chills  ai^H 
rigors  of  tolerably  regular  recurrence.      Persistent  pains  i^^| 
felt  in  the  back,  in  the  lower  part  of  the  abdomen,  and  often 
along  the  urethra. 

Wlien  the  kidney  is  sacculated  and  enlarged,  so  as  to  form  a 
tumour  in  the  flank,  the  swelling  is  usually  painful  ;  it  may, 
or  may  not,  yield  distinct  fluctuation.    Sometimes  the  tomoai 
displays  variations  in  its  size :  it  enlarges  when  the  ureter 
dammed-up  by  the  discharged  debris,  and  becomes  more  pa: 
at  the  same  time  the  quantity  of  pus  in  the  nrine  diminish 
or,  if  the  stoppage  be  coin[)lcte,  tcmjMjrarily  disappears.    An 
the  course  of  the  pns  and  urine  is  re-established, 
tumour  subsides  and  becomes  less  painful. 
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In  the  progress  of  the  case,  or  towards  its  termination,  the 
longs  and  intestines  generally  betray  the  advance  of  tuber- 
culoofi  disease.  Cough  and  oppression  of  the  chest,  or  incon- 
t3*ollable  diarrhcea,  make  their  appearance.  Gaatriu  symptoms 
(nausea,  vomiting,  hiocoagh)  are  unusnal ;  but  in  some  cases, 
as  in  die  two  about  to  be  related,  they  are  a  marked  feature  of 
the  complaint.  The  absence  of  inteBtinal  tuberculosis,  ac- 
com{>anied  with  obstinate  constipation,  appears  to  favour  their 
occurrence. 

If  both  kidneys  are  affected,  the  extensive  destruction  of 
secreting  tissue  is  liable  to  give  rise  to  unemic  phenomena. 
The  quantity  of  the  m-ine  is  usually  below  the  average  ;  but 
exceptionally,  as  in  a  case  recorded  by  Dr.  Risdon  Bennett 
(Path.  Soc.  Trans.  VIII.  284),  the  urine  is  abandant  and  of 
low  specific  gravity.  Usually  death  occurs  from  the  exhaustive 
effects  of  the  protracted  and  profuse  suppumtion,  or  from  the 
severity  of  the  pulmonary  or  intestinal  complications. 

The  two  following  cases  will  serve  as  illustrations  of  the 
coarse  of  the  disorder  and  of  the  general  appearances  found 
after  death.  The  first  occurred  in  the  practice  of  my  friend 
and  former  pupil,  Mr.  Leuch,  who  kindly  furnished  me  with 
the  notes  of  the  case,  and  the  anatomical  preparations.  The 
second  is  from  the  cliuitiue  of  Prof.  Kussmaul,  where  tlie  case 
was  carefully  watched  for  a  period  of  six  months. 


ri 


L — Tvherde  in  hotkhidtuyt,  uretcn,  bladder,  and  vrUkra;  in  tM 
yrottaU  gland  and  vttieulig  wuiina/«s ;  also  in  tJke  lunga  and  inemnUric 

gland*. 


W.  P./fpt.  63,  a  brewer,  liml  been  ailing  three  ycura.  His  cliseaM 
bogsn  wilb  ]iain  aud  ilitlioiilty  in  tuicturitinn.  The  nnuc  was  thick,  »nd 
sometimes  mixed  with  blood  :  thuuf;h  he  made  water  very  frD«tnently,  he 
did  not  think  that  he  pascd  an  excessive  qnnritity.  Except  for  short  inter- 
rals,  he  httd  nulfered  from  the  same  s)'mptoras  for  the  last  tiirre  years. 
His  urine  hod  been  occasionally  quite  cle^r,  but  generally  thick,  and  often 
dark.     He  had  never  coniplained  of  much  jutin  in  the  lumbar  region. 

About  iiiue  mouths  before  his  death,  the  jMitient  began  to  vomit 
freiiuontlr,  enpecially  after  taking  food  :  for  the  last  five  mouths  vomiting 
after  meals  had  been  coustaut,  tteijueutly  accompanivd  with  palu  in  the 
epigastrium. 

The  geticral  health  had  gradanlly  failed  during  the  lost  three  years ;  bat 
ho  lost  tlesh  ani  strength  more  mpidly  during  the  last  twelve  months. 
He  worked  occaaioually,  however,  up  to  ^  mouths  before  his  death,     for 
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/midiy  months  h«  bad  ftU  a  f^nnvin^  pain  just  orer  the  pnliea,  iTir— wtlj 
|«HBnn  :  this  was  less  severe  during  the  laj#t  six  mouths  of  hfc. 

Five  nionlha  before  bi:*  death  the  vdfiQS  of  the  meatus  nrimrios  hega  te 
nloermte,  «ad  the  ulcerutiou  gradually  wideDe<1  the  orifice  to  donUU  In 
natural  slxe.  In  tlie  cuiirse  uf  the  last  six  nionths  two  snail  thf*fiff' 
fonned  Lu  Ibe  borotum,  both  of  which  were  opened,  and  iinliii|jia»Ttf 
healed. 

He  had  been  in  the  habit  of  taking  large  qaantitiea  of  beer,  bttt  aot 
much  spirits  :  he  coutructed  gonorrhina  many  years  ogo,  bat  be  ntwhsd 
any  venereal  sore*. 

About  u  week  beforv  his  death,  he  was  in  the  following  eonditiao:— 
Kmatnatioa  very  great  ;  countenance  uUow  ;  meatus  urioariua  much  <n- 
likl^^d  and  ulceraloil ;  severe  p&in  is  felt  along  the  urethra  and  in  th 
glana  penis,  especially  after  voiding  nrine.  The  ulremtion  can  l^easats 
extend  fur  a  depth  of  nearly  half  an  inch  into  the  urctlira.  The  artM  coa> 
tains  abundance  of  pua  and  a  siuaU  i|uiuility  of  albuiuvn  ;  no  catia  VtfC 
foimd.  The  urine  is  passed  very  fref^ueolly,  aud  in  small  quantities  Hi 
Touiits  after  everything  he  takes,  even  after  simple  water,  €«■  a  litt^ 
brandy-oud'Watvr.  What  h«  brings  up  ia  a  brownish  liquid  ;  it  eontiiu 
no  sarciuiv  ;  sometimes  a  little  blood  comes  up  ;  but  he  thiuka  it  ia  dvhnd 
from  the  back  |iarl  of  tlie  uoae,  where  ho  CeeU  ]>ain  &nd  rawuees.  Tte 
abdomen  is  fiat,  or  rather  tlopressed  :  the  epigaatriunL  13  very  jNunfitl  os 
preuaro.  In  the  right  hy]iochondrium  a  Hnle  hard  m&aa  can  be  felt  a 
deep  palpation,  and  there  is  duluess  at  this  spot  on  deep  percaoioQ. 
There  is  also  oonfltderablo  pain  on  prfiuure  in  thn  h}7Kigat.tiic  region.  lU 
complains  of  aching  jwin  over  the  lower  ribs  on  both  aides.  The  bowth 
are  very  constipated,  and  have  been  so  for  some  time. 

The  day  before  his  death  he  vomited  a  considerable  quaatitY  of  Mood. 
The  sickness  and  vomiting  were  eumewhat  relieved  for  a  short  time  hr 
elfervo^cing  draughts,  with  ntori>hia.  but  only  for  a  day  or  two.  AtUf* 
wards  th«  vomiting  become  continuous  :  ho  vomited,  or  attempted  fis 
vomit,  every  half  hour  or  so.  There  was  no  deliriqm  till  the  day  bdon 
hia  death,  which  took  jilace  on  the  2'th  of  December,  1804. 

JiUop«y.—>S/omncA  of  .normal  sixe  ;  mueoub  membrane  congests]  ia 
parts;  no  thickening  of,  or  deposit  in,  tht;  walls;  pyloric  valve  thickenid 
aud  somewhat  contracted.  Liver  he;ilthy.  MamUric  glatuLi  much  en- 
larged; some  of  them  contained  small  cretaceous  masaea.  Z,atun:  teff 
contracted  and  full  of  miliary  tubercles  ;  riijkt  contained  hard  masses  of 
tubercle  at  apex. 

Kidneys— Wft  of  natural  size ;  on  the  outside,  white,  ali^^btly  raidM 
8|>ot8  ore  seen  through  the  fibrou.s  covering.  On  removing  the  lattiT,  thr 
surface  of  the  cortex  is  seen  morke^l  with  small  white  nodule^^  aotix^  </ 
which  are  collected  into  patches  ;  to  these  puUthes  the  tunica  propria  \% 
tightly  adherent.  On  section,  several  largi?  cavities  are  opened  into,  coa* 
tuiniug  pas.  The  largest  of  these  is  situated  iu  the  upper  p^rt  of  the 
kidney,  nrid  \»  liried  by  a  smooth  membrano,  except  at  its  ojH-ning  into  the 
pelvl*.  wli-ro  ssrae  calcareous  matter  is  deposited.  All  tlie  other  «^viti«» 
open  into  the  pelvis  ;  soma  of  them  have  irregular  aufnctuous  bouudaties 
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miitg  tiiborclo  :  the«  Ukewittu  aro  inoro  or  lest  completely  linol 
ealcnreous  nmttvr,  composeJ  of  carbouatij  nn*!  phosphate  of  linio.  Thtf 
whole  of  the  pelvis  is  eacro<tte(l  with  the  HLme  oartb)'  ninteria],  wbirb  can 
tlao  bo  followed  for  aomc  diiftancc  down  the  arotcr.  lu  the  cortical  aud 
pyramidal  pnrts  of  the  kidney  interTening  between  the  cavities,  the  renal 
tiosue  ia  ataddod  with  soft  nodolefl  of  disintegrating  tuberde,  varying 
in  oLm  ftrom  a  pin's  h?ad  to  a  pea.  Tho  sabmuoous  tissue  of  the  polrii 
uad  iiTOt«r  in  the  scat  of  a  tliick  granular  layer  of  grey  tuberculous  matter, 
softened  iii  parts ;  th**  ureter  is  thereby  converted  into  a  thick,  rigid,  on- 
even  tul>A,  with  a  narrowed  c&librt}. 

The  right  kulncy  is  much  smaller  than  the  left.  The  pynitnids  ore 
occnpimi  by  aliscess-like  cavities  full  of  pus.  The  septa  Iwtwecu  the 
pyraniitjs  are  in  some  places  proserved,  in  others  partially  broken  down. 
The  {wlvis  is  ^eatly  contracted,  almost  obliterated  :  in  one  or  two  jdaces 
there  are  narri>iv  coromuuicatious  between  tho  sacs  of  pus  in  the  pyramids 
and  the  uni»l'litt'rat4id  parts  of  tho  fwlvis.  Tlie  ureter  is  completely 
occlude<l.  midway  between  the  kidney  and  the  bladder,  by  an  oral  nodule 
of  yellow  onido  tubercle  about  the  size  of  a  horae-hean. 

The  whole  of  the  mncooa  membrane  of  tho  bladder  is  strewed  with 
deposits  of  tubercle.  Those  are  sparsely  scattered  and  scanty,  exco])t  over 
the  tri^oiii?  ;  hero  the  deposit  ia  very  abondont,  in  tho  form  of  small 
ICronulations  rother  larger  than  a  pin's  head.  A  few  similar  granulntioni 
are  seen  in  the  prostatic  part  of  tht*  nrethra. 

The  proftiifi-  gland  is  somewhat  enlarged  on  the  under  snrface,  ami  con- 
tains two  i>iiiall  tubercnioits  nodules.  Ouu  of  the  vcsiculoi  tcmituttts  aUo 
contains  tioftvued  tuberculous  matter. 


Case  1 1.  —  TubercU  of  Vu  Uft  kidney,  pelvis^  and  nrtttr ;  of  ike  Madder  and 
wrtthra;  vUk  ofth*  ptricardium,  lung*,  fcritonfum,  and  mesenterie 
glands. 

A  needlewoman,  33  yoarv  of  age,  strongly  built,  whoso  father  seems  to 
have  died  of  phthiitis,  took  cold  in  consequence  of  a  severe  wetting  in 
the  autumn  of  lt}51/,  about  a  year  before  her  death.  Her  first  symptoms 
were  those  of  I'ystitis,  with  motlitrato  fever.  The  fever  soon  disappeared  j 
but  the  piiin  in  the  bludder,  which  nuliate^l  upward  into  the  left  loin, 
and  tho  urpem-y  and  burning  pain  of  micturition,  together  with  a  turbid 
condition  of  the  uriue,  remained,  and  ])er&istcd  thruugh  the  winter.  Im- 
pairment of  digestion  and  emaciation  were  ulso  observed. 

About  half  a  year  from  the  commencement  of  her  complaint,  fevtTlshness 
returned  :  pain  and  urgency  of  micturition  increased,  and  blood  appeared 
in  the  urine.  From  this  time  (February,  18flO)  tlio  patient  became  the 
object  of  exact  oliservation.  She  was  already  markedly  emaciated,  pale, 
with  a  hectic  tlusli  on  each  cheek  ;  she  Huflured  from  headache,  often  from 
palpitation  :  tho  appetite  was  bad,  the  Iwwols  confined,  and  there  was 
mclcrate  fever  :  the  desire  to  pass  water  was  constant,  and  the  ]iain  in  tlie 
bladiier.  shooting  into  the  h'ft  loin,  great.  The  urine  was  scanty,  tingul 
with  blotxl,  with  a  thick  deposit  of  pus  and  blood-clots.  The  urethra  wui 
aomewbat  swollen  and  tender  ;  and  after  niicturiti>jn  tho  bladder  attU 
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coDtAiDeil  MTerel  ounces  of  nncrrmcoated  Qrine.     Tbe« 

Uiiied  tliemielTM  withoat  eiKntul  dunge  for  sir  monthly  lutil  lbs  &A 

on  the  4tti  of  S«pi«mbcr. 

The  Ion  of  timti  oo&tinaed  withoat  intMinption,  end  reached  ui  uSrOH 
d«Km.  llectio  ferer  prerailed,  with  fiveaing  exftcerbationa — the  kaiy»- 
xmture  ruang  to  Sb  5— lid's  C,  sod  tometimc*  to  40  C.  From  ibe  end  of 
liATch,  ierere  paroxyYnu  of  chills  and  rigon,  followed  by  heat  otA 
ing,  occurred  at  irr^ular  interrtls.  At  the  end  of  July,  aighl 
bed-«orea  were  noted. 

Oastric  symptoms  were  thronghout  prominent.  They 
diminishcrtL  For  days  together  the  patient  would  auffer  trota  tmv* 
epigastric  pains,  nausea,  vomiting,  and  diagunt  of  fuo<L  From  the  cud  d 
May,  she  occasionally  snffered  from  paroiysnis  of  hiccough,  ]a«tiu>;  wrail 
hours.  lu  the  last  mouths  of  life  she  waa  troubLnl  with  biliuua  vumitia^ 
a&d  towards  the  cud  she  had  diarrhoea. 

Th»  quantity  of  urine  was  iurariably  scanty,  though  tha  patient  Hat- 
times  drank  a  good  deal  The  proportion  of  blood  in  the  iirine  gSftisiHy 
diminished  from  the  beginning  of  &larch.  and  the  blood'clots 
were  absent  for  several  days,  yet  the  blood  never  diaapp«ar«d 
The  quantity  of  pus  increased.  From  May  onward  there  app«mc«d 
siuually  iu  thu  urine  sloughy  shreds  of  C(!>11ular  tiaaue,  elaatic 
swollen  bladiicr-epithelinm,  and  little  yellow  broken  maaaea  of 
Ou  the  8th  of  July,  some  epithelial  r«nal  casts  were  for  the  first 
discovered  in  the  urine. 

At  tbo  end  of  April  a  vaginal  examination  revealed  the  exiatanoe 
smsU  hard  swulliug  at  the  b««e  of  the  bladder  ^thia  was   proved 
autopsy  to  be  duo  to  a  tulwrculoua  thickuning  at  the  point  of  en 
the  left  ureter). 

The  patient  b^an  to  complain  of  pains  in  the  chest  sonn  aiUr  ttt 
admission  into  hospital ;  then  a  dry  cuugL  came  on,  and  Inter  on,  a  alidkt 
dulnees  on  pereussiuu  was  (wrceiveJ  iu  the  l«ft  infra-clnviculor  rrgion.  Ii 
the  later  periods  she  also  complained  of  oppression  in  the  cheat  ;  hat  ite 
never  expectorated,  and  there  never  existed  any  of  thu  luune  open  syaptoai 
of  pulmonary  tuberculosis. 

It  was  a  singular  aud  inexplicable  circumstance,  that  a  aliort  time 
death  an  improvement  took  place,  which  lasted  several  daya  ;  oil  th* 
and  the  fever  disappeared,  the  appetite  returned,  and  the  &tn^n;^ 
far  restored  that  she  was  able,  unosasted,  to  alt  Qp,  althutigh  befbrv 
was  scarcely  able  to  turn  in  bed. 

Autoji.ty.—EmAcinlion  hod  reached  tlie  most  extreme  degree.  The 
ami  iOt  meiubniiics  were  healthy.  Some  tuliercolous  grannlatious  ware 
found  in  tUo  otherwise  healthy  pcrJi:arHium  at  the  base  ijf  the  r^ght 
auricle.  Ifc<tr(  healthy.  The  lunfja  aud  phurce  vara  stnddeil  with*  gjrj 
and  yellow  xrauulations.  The  left  apex  ccntnine<I  several  grtiy  nodolMas 
Urge  09  wiilnuts.  The  /ti»T  contained  no  tubercle,  but  its  t'*^'ntonea]  tn- 
vestment  was  thickly  cover*Hl  with  grey  graunlutions ;  thu  oi^an  vw 
adherent,  by  its  convex  surface,  to  the  abttraninal  whU.  A  ni««  uf  tober- 
CttlouB  glauds,  iia  lorgt*  aa  a  pi;;eon'»  crj;,  occupied  the  portnl  lluurn. 

The  ptritoneum  covering  tho  sjdecn,    intcstiuea  and  mv^nXxTy  wu 
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thidcly  roTer«d  witli  tiib«rcQloas  granulatiooB,  The  muant$  viembraM  0/ 
Uu  itUtstinal  canal  wu  throaghout  free  from  tubercle. 

The  ri^ht  kidney  was  itself  healthy,  together  with  iti  polrii  and  aret«r ; 
bnt  ita  M|ist]l0  WM  rtndded  with  miliary  taberclM. 

The  U/i  kidney  prowatsd  its  uanal  form  and  siie,  but  its  capsule  was 
coavcTted  into  a  thick  membraaous  covering  which  enclosed  the  dogeourated 
Inland.  In  the  upper  half  of  the  organ  were  found  one  large  and  two 
amaller  cavities,  separat«d  incompletely  from  each  other  by  undestroyod 
ranal  tieane.  Tbesa  oariUea  were  filled  with  a  green tsh-yf  How  muco-puru- 
lent  flaid,  and  thmr  anfractuous  walls  were  composed  of  roddish  and  yellow 
cheesy  deposit  The  reddish  and  yellow  materials,  in  the  form  of  smaller 
and  larger  nodules,  were  deposited  in  close  contact  with  each  other. 
These  caritivs  stood  in  direct  continnation  with  the  mucous  membrane  of 
tiu  pelris,  which  was  similarly  degenerated  and  thickened.  In  the  lower 
half  of  the  organ  was  another  and  a  larger  carity,  similarly  constituted 
with  the  others,  and,  like  them,  commuoicatiiig  with  the  pelvis. 

The  ondcstroyud  portions  of  the  kidney  hod  a  pale  red  colour,  and 
contained  in  the  lower  parts  of  the  gland  seraral  small,  roundish,  greyish 
and  yellowish  cheesy  nodules.  The  coata  of  the  left  ureter  were  several 
lined  thick,  lirm  and  rigid;  the  mucous  membrane  tumid,  friable, 
yollowiah,  and  the  seat  of  numberless  miliary  tubercles  ;  in  many  pUoaa 
the  ureter  was  superficially  eroded  into  roundish  ulcers,  with  firm  railed 
•dge* 

The  walls  of  the  bladder  were  three  lines  thick ;  its  cavity  wu  ooa- 
tncted  ;  ita  inner  surface  reddened,  and  riddled  with  ulcers  having  tuber- 
euloua  margina  The  peritoneal  surface  of  the  viscus  was  studded  with 
tubercles.  The  serous  coverings  of  the  generstire  organs  were  in  the  same 
condition,  but  the  organs  themselves,  with  tlie  exception  of  the  orarie% 
were  healthy.  The  ovaries  contuined  several  groy  tuberaulous  nodolea. 
The  lumbar  glands  coatained  cheesy  mattar. 

^r  The  duration  of  the  disease  varies  from  a  few  months  to  two  or 
evea  three  jears.  Onl  j  1 1  out  of  our  3 1  cases  supply  moderately 
exact  information  on  this  point.  Four  died  under  six  months  ; 
three  in  six  to  twelve  months  ;  three  in  one  to  two  years  ;  and 
one  survived  three  years. 

The  diagnosis  of  tubercle  in  the  kidney  and  ita  appendages 
tarns  mainly  on  the  existence  of  signs  of  chronic  pyelitis, 
joined  with  collateral  evidence  of  tuberculosis,  and  the  absence 
of  any  other  assi^ablo  cause  of  pyelitis  (calculi  hydatids,  Ac), 
Examination  of  the  urine  ftimiBhes  important  information ;  not 
only  is  the  urine  abundantly  purulent,  but  it  also  contains  a 
quantity  of  granular  debris^  sometimes  mixed  with  broken 
masses  of  tuberculous  matter  (insoluble  in  acetic  acid),  shreds 
of  connective  tissue,  and  beautiful  meshes  of  elastic  fibres 
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from  U»e  cast-off  patches  of  disintegrated  niaoooA  maubmne. 
Tho  severity  of  the  general  sj-mptoms — (lie  proprsrirt  and 
great  emaciation  and  failorc  of  strength — most  tiUo  be  taken 
into  account.  When  eridences  of  pnlmoxuuy  pbthisia  w 
ulceration  of  the  bowels  exist,  they  supply  a  yalnultk-  indic»- 
tion ;  but  it  shouUl  not  be  forgotten,  that,  altbou;;fi  lul>erda 
abuost  invariably  exist  in  these  cases  in  the  lungs  or  intesdnn^ 
they  often  run  a  latent  course,  or  are  not  in  a  suflicientlT 
advanced  stage  to  bo  clinically  detected. 

From  cancerous  pyelitis  (without  tumonr)  the  dia^osis  ii 
goierally  established  without  diflicnliy  by  the  cliaractersol'tlK 
urine.  In  cancer,  tho  urine  (if  not  normal)  is  bloody  ratha 
than  purulent ;  in  tubercle,  it  is  always  immensely  pomleiit 
and  only  slightly,  or  not  at  all,  bloody. 

It  need  scarcely  be  stated,  that  primary  tnbercle  of  the 
kidney  is  not  capable  of  diagnosis  until  it  has  softened  uad 
commenced  to  bo  discharged. 

The  pTognom  is  excessively  grave,  if  not  absolutfly  fatjL 
A  hope  of  a-covery  can  only  be  conceived  to  exist  in  thoa 
cases  (if  there  be,  indeed,  any  such)  in  which  the  deposHa  ore 
ronfincd  to  one  kidney,  without  implicating  the  exartocy 
appendages.  One  does  not  see,  ^  priori,  why  tnbepcidoos 
in  the  kidney  should  not  be  evacuated  by  the  urinftry  chi 
in  the  some  way  that  similar  masses  in  the  lungs  are  suiueti 
evacuated  by  the  bronchial  tubes,  provided  the  tendency  to 
the  deposition  of  tubercle  be  arrested.  Kidneys  aj^jMircntly 
undergoing  a  process  of  this  sort  have,  in  very  rare  instances, 
been  found  in  the  in«i)ection  of  the  bodies  of  persons  who 
bear  the  nmrks  of  past  tuberculosis.  Dr.  Bennett  describes  • 
case  in  which  it  appeared  proltable  that  such  a  train  of  events 
had  taken  place.* 

If  the  disease  involve  both  sidps,  or  implicate  the  bladder 
and  urethra,  or  be  complicated  with  pnlmonary  or  intestini] 
tuberculosis,  no  hope  of  a  favourable  issue  can  be  entertained. 

The  treahiient  should  be  conducted  on  the  |>rinciplcs  which 
guide  the  management  of  tuberculous  diseases  elsewhere.  The 
tfrength  should  be  supjwrtcd  by  cod-liver  oil,  mineral  addi^ 
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Rnd  other  tonice,  combined  with  a  nutritious  diet  and  a  mode* 
rate  allowance  of  stimulants.  Opiates  are  generally  required 
to  ensure  rest  and  8ome  alleviation  of  pain.  These  means 
may  be  supplemented  by  tlie  wieasional  use  of  the  warm  bath. 
To  uiieck  oxoessive  secretion  of  pua,  the  mnriated  tincture  of 
iron  may  be  given  in  doses  of  15  or  20  drops  thrice  a  day  (see 
Tk£atmknt  of  Chbonio  Pyelitis,  p.  397j, 

B.— SECONDARY  TUBERCLE  0?  THE  KIDXEYS. 


Becondaiy  tubercle  is  deposited  in  the  kidneys  in  the  form 
of  minute  yellowish  nodules  and  granulations,  varying  in  size 
from  a  pin's  head  to  a  pea.  The  little  masses  are  sc*attered 
over  the  surface  and  through  the  interior  of  the  inland,  chiefly  in 
the  cortical  part.  In  places  they  run  together  into  groups  or 
patciies  OH  large  a^  a  sixpem^c  or  a  shilling.  The  intenncdiatc 
parts  of  the  kidney  are  either  altogether  healthy,  or  only  ^how 
signs  of  congestion  immediately  around  the  deposita.  AVhen  Uie 
pyramids  are  aflected,  the  little  granulations  sometimes  evince 
a  dis]M)sition  to  assume  a  linear  ai'rongement  parallel  with  the 
straight  ducts.  Such  de[>osit8  are  not  uncommon  in  acnte 
general  tuberculosis  ;  much  less  fret^uent  in  persons  who  have 
died  from  pulmonary  or  intesrinal  tnl>en.de.  The  deposits  are 
generally  conlined  to  the  substance  of  the  kidney,  without 
participation  of  the  pelvis  and  ureter. 

Secondary  tubercle  is  greatly  more  common  in  the  kidneys 
than  primary.  Out  of  91  cases  of  renal  tubercle  tabulated 
by  Br.  Chambers,  7C  were  secondary,  and  15  primary.  Both 
kidneys  are  nearly  always  implicated  in  the  former. 

As  a  rule,  no  symptoms  referrible  to  the  kidney  are  observed 
during  life.  The  urine  presents  merely  febrile  characters,  and 
contains  neither  pus  nor  blood.  If,  however,  the  deposit  take 
place  with  excessive  rapidity,  pains  in  the  back  and  other  indica- 
tions of  renal  disturbance  may  occur.  In  the  following  case,  by 
Colin,  deix)sition  of  tubercle  in  the  kidneys,  occurring  in  the 
conrse  of  chronic  phthisis,  was  thus  diagnosticated  during  life. 

A  soldier,  aged  twenty,  suffering  under  chronic  phthisis,  was 
suddenly  seized  with  violent  Inmbar  pains  accompanied  witii 
an  intense  rigor.    Next  day,  these  pains  were  so  violent  as  to 
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cause  the  patient  to  ciy  oat ;  the  lumbar  muBcIefl  were  ia  a 
state  of  strong  contraction  and  exquisitely  tender.  There  wis 
high  fever,  with  a  corresponding  state  of  the  mine.  l%ree 
days  later,  acnte  meningitis  set-in,  which  destroyed  the  patient  in 
four  days.  The  autopsy  revealed  exudati<m  of  lymph  (but  no 
tubercle)  on  the  meninges ;  old  pulmonazymiadue^  with  recent 
deposit  of  miliary  granulations  in  the  lungs ;  the  spleen  wu 
studded  with  similar  granulations.  The  kidneys  were  markedly 
enlarged,  the  capsule  easOy  detached;  about  thirty  yellow 
nodules,  as  large  as  pins*  heads,  were  scattered  on  their  surface. 
On  the  convex  border  of  each  kidney  there  existed,  in  perfect 
symmetry,  two  whitish  patches  about  the  size  of  a  two-feme 
piece,  composed  of  an  aggregation  of  a  large  number  of  grano- 
lations  identical  with  the  preceding.  Sections  of  the  organi 
revealed  an  immense  numb^  of  similar  grantdations  scattered 
in  the  cortical  substance,  and  to  a  less  degree  in  the  pyramidal 
portion.  It  was  calculated  that  each  kidney  contained  &aa 
800  to  400  of  these  granulations.— (Gaz.  Hebd.  z.  p.  39.) 


CHAPTER  XIII. 
ENTOZOA  IN  THE  KIDNEYS. 


The  parasitic  worms  which  infest  the  kidneys  are  :  Echino- 
eo€ctt$  hominia  or  hydatidy  Bilharzia  ha/natobia,  Penfastoma 
dmticnUitHmy  and  Stromjylus  giyat.  The  first-named  is  by 
far  the  most  common  ia.  thcfle  latitudes  ;  the  second  is  the 
most  common  in  Egypt,  Cape  of  Good  Hope,  and  certain  other 
hot  conntriea  ;  the  two  last  are  of  extreme  rarity.  Sometimes 
intestinal  worms  wander  into  the  kidneys  and  urinary  pasaagea 
ierrafii'  icorms);  and  in  some  notable  instances,  objects  which 
were  not  parasites  at  all,  or  which  were  parasites  wholly  foreign 
to  the  hmnon  body,  have  been  described  and  figured  as 
genuine  parasites  of  the  urinary  organs  (spurious  wortna). 


1,— HYDATIDS  IN  THE  KIDNEY. 
{EtkinocoefUM  Aomimi.) 

Cbopabt— Tnut4    <]m    MaUd.     ilea    Tote*    0riaiiret.      Bd.    bj   StgaUi. 

IVru,  1:^55. 
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Hydatidfi  in  the  kidneys  are  oompsnUirelj  nrt ;  tb«j  la 
moch  lesB  common  than  hydatids  in  tlic  liTer  and  eren  in  tin 
longs  ;  bat  Uiey  are  more  frequent  than  hydatids  in  the  other 
organs  and  ttssnes  of  the  body  * 

Kahtral  History, — A  hydatid  tnmour  oonsists  of  an  adTenti* 
tions  oulfT  cttp9ulf,  composed  of  fibrons  tisEae,  vhich  is  orpa^ 
cally  connected  with  the  texture  of  the  orgiui  in  which  it  is 
dtoated.  Within  this^  and  onconnected  with  it  except  I9 
contact,  lies  the  htjJatid  cyst  itself.  This  latter  raries  in  am 
from  a  wahint  to  an  adult's  head.  The  crst-wall  wits  ii 
thlckne8B»  according  to  the  size  of  the  cyst,  from  about  a  tz» 
to  a  tenth  of  a  line  or  leas,  and  is  oompnecd  d 
an  oj)aleficent  tremolous  auhetanoe  icietDbliBi; 
lK)iled  ubite  of  egg.  When  exaniined  nan 
ittBcly,  it  is  found  to  hare  a  Inniiiatad  Btnfr 
Liire  (Fig.  b\\  and  to  be  oomposed  of  an  fai^ 
mensc  number  of  thin  lamellse  or  layers,  vrltkJl, 
under  the  micro.sco[»e^  exhibit  a  pc  ■  me» 

i,'cneou8  Btructure.  Within  the  caru_  .  ....  cj4 
.1  number  of  secondary  or  daugliter-i^sts  IM 
treely  in  a  watety  saline  flaid»  which  is  deroid  of 
albumen.  Tlie  danghtcr-cybtfi  vary  in  size  from 
an  orange  to  a  pea  or  pin's  head  :  they  mtj 
even  be  much  smaller  thnn  this,  and  rwjoirei 
microscope  for  their  detection.  A  mother-cyst  mar  however  be 
barren  :  tliat  is,  contain  only  fluid  contents  ;  but  this  is  nic 
More  commonly  twenty,  thirty,  a  himdrcd,  or  even  many  thcc- 
sand  secondary  cysts  float  within  it.  The  structure  and  attao- 
bates  of  the  secondary  cysts  are  identical,  in  every  rcs].»uct,  with 
those  of  the  parent ;  and  their  walb  display  the  same  uharaci^ 
ristie  lamination. 

Sometimes  this  oonfititntes  the  entire  anatomy  of  n  bydtitid 
cyst ;  but  as  a  general  rule  additional  structurus  are   foaud, 
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rhich  indicate  a  more  advanced  phase  of  development :  thflBd 
ire — a  g^rmimil  membrane  lining  the  interior  of  the  c\'at,  and 
certain  minute  animalcules  growing  therefVom  which  are  termed 
ichinoi'occi  {jtroiires  or  tania-htaih). 

The  germinal  pumbrane  is  a  tlun,  trans|)arent,  homogeneous, 
(unlamiuuled)  tough  membrane,  which  forms  an  interior  sao 
closely  applied  to  the  inside  of  the  hydatid  veKicle.  AYJien 
detacbed  and  emptied  it  shows  a  tendency  to  contract  and  curl 
on  itself  in  a  peculiar  manner. 

Tlie  tfchinocotti  (Fig.  52)  are  minnte  oroid  animated  beings, 
I     just  visible  to  the  naked  eye.    When  magnified  tliey  are  found 

^^^HVl  S9.  Bnnuii  echtnrM-or<-i  A  A  (p^iupof  ecLlnocoocl,  rtill  adhuriiif;  tntbo  ^nnlnAl 
^^^K  OiBinfatBDo  hy  tbclr  pc^liclun,  nu^uncd  io  tiiui:ii.  U.  An  ediinoovuiiB  niii^lG»d 
^^^F  lOTtlmM;  tlto  lioufl  ib  luvMtfliuTvl  In  tLc  cju.UI  vmIcIc  :  »  pvdli-lc  i«  ntuwliod 
^^^  tA  It  C.  The  note  ouinpreM«U ;  the  head  retmctcJ.  the  luckon  and  \h»  Itvolw  uo 
•coo  to  the  Inberior.  D.  Erhtnoeoccua  nutenifiaU  lOTtUne*  ;  tba  bind  !•  itrotnidod 
Amu  thd  caudAl  Toeklft.  K.  Crown  of  hoolu  macnifisd  800  tlm«c— <lABr 
DavniDo. ) 

to  consist  of  a  head  resembling  that  of  a  tapeworm,  provided 
with  four  suckers  and  a  double  crown  of  hooks  (E).  AVhen  the 
head  is  stretehed  out  (I))  it  is  seen  to  Ite  connected  by  a  short 
thick  neck  to  a  "  caudal  vesicle, **  which  is  somewhat  larger 
than  the  head.  The  head  is  generally  retracted  within  this 
caudal  vesicle  ;  and  then  the  little  body  assmnea  a  spheroidal 
figure  with  the  crown  of  hooks  in  its  interior  (B  C). 

The  echinococci  are  developed  on,  or  rather  in,  the  germinal 
membrane.    They  grow  in  groups  of  six  to  ten  individuals, 
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lad  are  at  first  encapsokd  in  th?  sabeUnce  of  tiie  tga^ai 
membrane.  As  they  increase  in  size  they  boivt  tisrao^  tiair 
capsule,  and  are  then  found  attached,  each  bj  s  abociitilkv 
pedicle,  to  the  germinal  membrane  (A).  Bj-and-bf  Uw;  brok 
loose  from  this  attachment  and  float  at  lavage  in  the  fc^diti 
TCfiicle,  sometimes  wit!)  a  portion  of  their  stalka  still  aillitwi 
Both  the  ecbinococci  aud  the  germinnl  membrane  art  fiiUl 
to  pctifih  (from  inflammation  or  some  ol^ 
cause),  and  then  onlj  scattered  boob  or 
&href]s  of  membrane  are  foond  floating  ifi  tk 
turbid  contents  of  the  hydatid  reside. 

A  marvelloufi  light  has  been  thrown  i& 
recent  reaxs  on  the  zoological  poaitioo  d 
these  worms,  chiefly  bj  tLe  rcBearchei  tf 
Biebold  and  Van  Beneden.  It  has  boes  » 
certained  that  the  hydatid  wortn  found  i& 
mau*  constitutes  the  tneystsd  pkas*  m  tbi 
dcrelopmeut  of  a  very  minnte  tape*vaR 
which  infL'flts  the  dog.  The  tapewora  A 
question  (Fig.  53)  is  the  T^tnta  scAmotvow 
of  Siebold  (T(enia  nana  of  Van  Beneden). 
The  entire  adult  animal  is  so  small  that  it 
scarcely  exceeds  the  size  of  a  millet-^eei 
It  coneists  of  but  three  segmentfi,  of  vticlL 
only  the  last  is  fitful.  When  this  acgntf 
arrives  at  maturity  it  is  cast  ofl'  and  a  iMd 
one  developed  in  its  place,  Mrriadi  of 
these  worms  are  sometimes  found  in  tk 
intestine  of  the  dog,  and  their  eggs  are  dit- 
charged  in  countless  numbers  with  the  exa^ 
ments.  The  eggs  so  discharged  are  acattond 
far  aud  wide ;  aud  some  of  them  find  tbcff 
(AiS^vui  way  with  the  food  into  the  stomachs  d 
men  and  other  creatures  suitable  for  tbtf 
further  development.  Arrived  tiiere,  the  embryo  is  liberuUid  i 
and,  alter  penetrating  the  mucons  membnme,  it  bnrrows  ifei 
wuy,  or  is  c&rried  by  the  blood-curront»  to  some  distant  organ. 

*  Tlie  Hun«  ipeeiM  infetU  thi  pig,  moakej,  ■beep,  And  «ic. 
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iCTC  it  is  arrested.    Having  thus  lodged  itself,  it  presently  re- 

B8  a  hydatid  vesicle,  in  which,  finally,  are  dcYcloped  the 

lococci  as  before  explained.     Dogs  in  their  turn  become 

Tested  with  the  corresponding  tienia  by  feeding  on  the  offal 

slaughtered  shGO[\  pigs,  &c.,  which  had  been  infested  with 

rdatids.    The  echinococci  therein  contained  develop  in  their 

itcstincs  into  the  taenia  echinocoecufi :  and  so  the  circle  of 

formation  and  development  recommences.* 

In  the  records  of  medicine  may  bo  found  some  seventy  or 
eighty  instances  in  which  hydatids  existed  ift  the  kidney  or 
were  passed  by  the  uretlira.  In  a  number  of  these,  the  fact  is 
simply  mentioned  ;  but  in  sixty-one  cases  some  fhller  details 
ore  couuuimiL-ated,  and  ih)m  an  analysis  of  these  the  following 
account  is  drawn  up. 

It  is  necessary  to  remark  that  when  hydatids  are  discharged 
by  the  urethra,  it  may  be  assumed  as  almost  certain  tlmt  they 
are  derived  from  a  cyst  situated  in  the  kidney.  In  tlie  great 
majority  of  the  cases,  proof  of  this  Mas  obtained  eitlier  from  the 
examiuation  of  the  body  afler  death,  or  from  the  plain  indica- 
tion of  the  symptoms  during  life.  In  some  cases,  however,  this 
was  not  80  ;  and  it  remained  open  to  conjecture  whether  the 
parent  cyst  was  not  situated  in  the  vicinity  of  the  ureter  or 
bUdder,  and  opened  directly  into  those  channels.  Sncli  an  occur- 
rence seems,  however,  extremely  rare,  and  I  have  only  been  able 
to  find  one  instance  in  which  actual  proof  of  this  was  obUkined.l 

•  Por  further  informatioD  and  i]«UiI«  of  txperiinenta  «« — OenriLU  auJ  Vao 
Ttflucden.  T.  ii.,  p.  2*0  et  wq.  ;  Dftvaine,  1.  c.  Synopmi,  7  and  04  ;  And 
."^  1  '  '.it's  nivruoir  on  tape  and  cyatio  wumu,  l>outid  with  the  l^nd  voL  of 
Kii>  s.  nmeiKt^r's  Manual  of  Paruitea.     Pyd.  Soc.'ft  Trmuilatiun. 

f  Eu  iht)  Med.  Times  and  Oax.  for  1865,  i.,  p.  161,  a  cue  is  referred  to,  on 
the  anlborilf  of  Mr.  Birkett,  in  which  bydatids  were  withdrawik  b;  catbetcr 
from  tho  bludd«r.  Aft«r  dutb  a  largo  hydatid  tumour  was  found  betfrt-en  tbe 
bladder  and  rectum,  jiretuing  u[ion  tbe  iieok  i>f  the  fbrnter,  Bayer  (l-  c.  iii. 
ZS4,  foot  n rite)  relates  an  instance  in  which  a  liydatid  tamonr  in  tht  left  iliao 
fuasa  opened  into  Ibe  rectam,  with  expuUinn  of  bydatid  resides  with  tho 
gUioln  and  dincbitrge  of  pui  and  fnu  by  the  urctbra.  He  cites  anotbrr  (p.  ri5l, 
Bot«)»  in  wbiefa  hydatids  were  paued  by  stoul.  and  afterwards  a  larj^c  hydatid 
escaped  by  tbe  tirrtbra :  bat  there  is  no  information  as  to  the  seat  of  tlte  cyst^ 

le  patimta  having  recovered.  There  is  anniher  case,  recorded  by  Mr.  Pyuney 
ao  apiienijiv  to  the  Snd   vol.   of  the   Blemoint  of  tbe  Medical  Sanely  of 

>ndon.  in  which  hyiLitids  were  pawed  with  ibe  urine  from  a  cyst  which  in 
dl  protiability  rxi»teil  bt^tweeti  the  bWIJer  auJ  rectum.      Imme^iiatcly  before 

le  dib«hargc  of  tho  Ttsiolea  the  patieut  felt  lotaething  give  way  iu  the  neigh- 
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Morbid  Anatomy. — The  left  kidney  is  more  freqnentiv  the 
Beat  of  hydatids  than  the  right :  out  of  41  cases,  the  left,  kidney 
was  affected  22  times  and  the  right  17  times,  and  both  organ* 
together  only  twice.  The  less  liability  of  the  right  kidney 
depends  probably,  as  Bi^raad  suggests,  on  the  larger  bnlk  of 
the  liver  intercepting  a  greater  proportion  of  the  embtyos 
which  travel  from  the  intestine  rightwards,  than  Uie  smaller 
bulk  of  the  spleen  does  of  those  which  travel  leftwards.  In 
rare  instances,  hydatids  have  been  found  in  the  liver  and  other 
organs  as  well  as  in  the  kidney. 

As  a  rule,  the  cyst  is  lodged  in  the  substance  of  the  kidney  r 
sometimes,  however,  between  the  capsule  and  the  gland.  As 
the  cyst  grows  it  encroaches  more  and  more  on  the  renal  tissue. 
and  eventually  may  entail  total  destruction  of  the  organ.  It 
forms  a  roundish,  elastic,  tiuctnating  tumour,  project.ing  from 
the  surface  of  the  kidney,  and  vai'ying  in  size  from  an  ^g  to 
an  adult's  head. 

The  cyst  has  a  natural  tendenoy  to  make  its  way  toward  the 
pelWs  of  the  kidney,  an'd  discharge  its  contents  by  the  ureler. 
When  it  is  situated  in  the  pyramidal  portion,  this  event  lakes 
place  early,  before  the  cyst  has  attained  any  great  dimensions : 
but,  when  situated  in  the  cortical  part^  or  beneath  the  cap- 
sule, the  cyst  may  exist  for  yem-s,  aud  grow  Xx*  a  large  sise, 
before  it  bursts  into  the  infuudibula.  It  may  even  not 
burst  at  all ;  and»  still  more  rarely,  it  may  penetrate  op- 
wards  info  the  chest  and  be  evacuated  through  the  bronchi* 
or  open  into  the  intestines  and  be  discharged  by  stool.  Somv- 
timcs,  after  opening  in  one  direction,  it  effects  a  second  openin*' 
in  another  direction.  In  no  instance  on  record  has  the  cyst  burst 
into  the  peritoneum.  The  following  table  exhibits  the  relative 
frequency  of  these  various  modes  of  opening  in  our  01  cases  : — 

Tliu  cyst  ojKiied  iuto  the*  i — 
Pelris  of  kidney  .     in  46  caaeal 

Ppjvis  of  kidney  and  luJugB  .  1     „      I  Hydatids  discharged  bjr 


1 
Pelvis  uf  kidney  aud  ioteatiiios     •       3     „      f 
Polvis  of  kiduey  and  stomaclt      .      1     „    J 


thu  urtfthiik 


bnorhood  of  the  bladder.     The  pfttient  died  in  \  few  wrekf  ;  but  the  exact 
■eat  gf  the  cynt  was  not  TeriSed  by  poti-mortem  iuspcction.     Owes  nf  thii 
daas  can  he  (liBtingiii&bed  fnun  renal  hydatifU  >r  ra.inual  oxamination  thnwih 
the  reelntn  f^r  Tii(rin». 
*  Ko  aulbc&victil«(l  easca  eain  of  a  hyd.'\iid  cyal  uf  the  kidtwy  opoiuag  ia 
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Itinigi  alone  . 
IHd  not  open  at  all 
Oiwned  ortificiaUy  . 


El' 


No  hydatids  dischai^g&d 
by  tUe  UDfthiu. 


Hydatid  C3*st8  of  the  kidnev,  like  hydatid  cysts  elsewhere,  are 
ible  to  certain  accidents.     They  may  contract  adliesions  to 

rounding  parts  ;  occasion  inflammation  and  abscess  in  thoir 
icinity,  and  the  cyst  may  burst  into  snch  an  abscess.  The 
cyst  itself  may  suppurate ;  or  it  may  perish,  and  its  germinal 
membrane  and  echinocotrci  be  destroyed  ;  the  fluid  it  contains 
may  be  absorbed,  and  the  whole  crumple  up  into  a  hard 
depressed  nodalc,  which  henceforth  lies  dormant  and  obsolete. 
This  obKolescencc  may  ensue  without  bnrstint;  of  the  sac,  or  it 
may  follow  complete  evacuation  of  its  contents.  The  contrac- 
tion and  obsolescence  of  a  hydatid  cyst  are  accompanied  by 
deposition  of  a  whitish  cretaceous  and  sebac-cous  material 
between  it  and  the  adventitious  capsule,  and  within  its  own 
cayity.  This  deposit  was  formerly  erroneously  supj^sed  to  be 
of  a  tuberculous  nature.  Under  the  microscoj^e  it  is  found  to 
oooaifit  of  amorphous  phosphate  of  lime,  crystals  of  triple 
phosphate,  cholcstcrine  plates,  and  fatty  granules.  Amid  tjiis 
debris^  ochinococci  hooks  and  shreds  of  laminated  membrane 
may  be  found. 

Hydatid  cysts  arc  also  liable  to  external  violence,  especially 
when  thoy  form  a  palfjable  tumour  in  the  flank.  A  blow  or 
fall  has  in  more  than  one  instance  been  the  apparent  cause  of 
the  bursthig  of  tlie  sac  into  the  pelvis  of  the  kidney  j  and  the 
patient  has  dated  bis  symptoms  from  the  occurrence  of  some 
such  accident. 

The  opening  of  the  cyst  into  the  pelvis  of  the  kidney  is  soon 
followed  by  the  passage  of  secondary  or  daughter  vesicles  along 
the  ureter  into  the  bladder,  from  which  tlieyare  expelled  sooner 
or  later  with  the  urine. 

The  first  of  the  two  following  cases  illustrates  the  ordinary 

the  loina.  Raycr  (uL  57S)  nenttona  two  exaniplea  of  hydatid  ctbU  in  tho 
loiiu  wliioh  suppunted  and  burst  exterually  in  the  liimtmr  rvginu.  He  secnui 
to  infer  tUnt  ibe  ojata  iu  tbeM  coses  wero  oonDcctcd  wiiU  tho  kidney  :  both, 
•nded  in  recovery.  It  ii  uj<re  probable,  however,  that  the  cyrts  were  lodged 
tuperficully  in  tbe  museuUr  tissDQ  of  the  lambur  region.  \i\  iv  later  cave  of 
this  kiml  which  ended  fAtolly,  it  wan  aaeertainrd  po$t-mortan  that  the  cyst  lay 
Ipinficinl  to  tbe  kidney  and  uneonneeled  with  ii. 
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mode  of  cTflcnation  by  the  vreta  ;  the  second,  bj  ttie  imCff 
and  longs  ; — 


Cau  h—Bydaiid  veiieUi  voidsd  &y  tJu  urtthra,  at  iwfgi  tmti.  fm  tm^ 
|Mr«.  Moiih  typtptoms  rufmbltn4i  nephritic  euiic  JJydaUi  t^  fmd 
inlk^UJt  Jt-irfnry.     {Chcparty  t.c,p.  7S.) 

A  youug  Udy  of  £5  waa  teiied  with  a  violent  pain  in  the  loft  IcmliK 
region,  with  oil  the  sTtiiptoms  of  nejihrilic  colii:.  TheM  wu  <iiiE.*nlty  <i 
mictttritioDt  ten«nn  and  londcrnesa  of  the  abdomen.  Tlie  bladder  wm  hU 
of  unno,  but  some  obctructian  prerented  its  flow  ;  Uunij^ti  th«rv  wa*  «•»- 
ataut  deaire  to  pasa  it.  In  the  coarse  of  the  night  the  emptyisx  of  dn 
bladder  was  effected,  with  tiiachaige  of  a  hrge  number  of  hydatid*.  WIm 
the  diacharned  veaclea  were  examined  on  the  following  morning,  Ik 
miyority  were  found  rupturwl,  and  conaiitcd  of  loose  niembranea  ooh; 
ftome  were  entire,  and  contained  a  turbid  fluid.  The  patient  was  RlinW 
by  the  eTacuatiou  ;  but  the  pain  returned  again  in  leaa  sereritv  t«o  dari 
after.  This  pain  commeucpd  in  the  kidney,  and  when  it  diminithtd  » 
that  organ  it  iucreaaed  at  different  points  in  the  course  of  the  ureter,  anl 
became  more  acute  at  the  entmnee  of  this  canal  into  the  bladder  Klaa 
the  bydacida  had  reached  the  bladder  the  pain  in  all  these  ]i«fts  «» ir 
placed  by  a  sort  of  lassitude. 

The  patii-nt  stated  that  she  hud  been  subject  to  rimilar  attacks  for  trwtj 
yeara  ;  and  that  they  always  tenuinated  in  a  discharge  of  little  bilsiidfn  fiifl 
of  water.  Some  of  ttiesc  were  oa  big  as  a  pigeon's  egg  ;  othen  wot  nufc 
smaller;  the  latter  always  came  away  first.  The  attacks  rwaml  il 
Irregular  intcmds  ;  &he  was  sonietimea  six  months,  a  yeAr,  two.  and  trm 
thne  years  without  an  attack.  In  some  of  Uie  attncks  Uie  effort*  al  Mk<- 
tnrition  would  l>e  long  iinarailiDp,  until  at  lon^h,  by  iucrrused  cffurt  *d 
pressure  on  tha  belly,  the  hydatids  would  shoot  out  with  a  sort  of  noiM* 
and  then  tl»e  urine  followed  in  full  stream.  Four  years  iHter,  the  nsticat 
died  ;  it  is  not  stated  fi-om  what  cause.  The  left  kidney  was  foumlcMi- 
Terted  into  a  thick  and  firm  hydatid  sac,  filled  with  vesicle*.  The  nlm 
and  ureter  were  greatly  dilated.     The  right  kidney  was  healthy. 

Case  U.— Hydatid  cyst  of  the  rUjhi  kidney,  which  opcwd  firU  ima$  IW 
ureter  and  fuim^aeiiiiy  into  the  right  lung,  ffydatid  vmid^s  i^ 
cAoryw/  toUh  Mtf  uritu  and  by  c(nighing^  Bimud,  I.  c,  p.  S3. 

Maitanie  B.,  itt.  64,  had  cxperit-nred,  for  several  months,  ttaina  in  tb 
right  lumlwr  region  and  occasional  diifieulty  of  micturition  ;  oth^wtn 
the  health  was  good. 

On  Aug-  30.    1851,  she  was  suddenly  seized  with  such  riulnnt  nain 
in  the  right  kidney  that  she  was  obliged  to  bo  carried  home.      >! 
who  was  cnllctl  to  the  case,  found  extn-mo  distension  of  ih>}  bT 
catheter  was   introduced,    and   the  urine  withd^a^m    •  j™ 

unusual.     The  patient  i«is8ed  a  good  night,  an»l  vm^  ,,  .,  , 

couple  of  days. 

On  Sept.  15Lh,  she  went  to  St.  Deuia,  where  she  was  soised  vitli  fths 
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mme  symptoms  ns  before.  She  fiucce«<ied,  after  ^reat  efforts,  iD  expelling 
by  tiio  nivthni  a  little  membranotis  vesicle  as  liij;  a^  n  ]tigeou*8  egs, 
and  immediately  afterwords  abe  pused  Bbtuidauce  of  water,  ami  was 
relieved. 

On  the  S'Jtb,  tho  pains  retamed  ;  tbcy  commenced  in  tho  rigbt  Itimbar 
ITjpiin,  mid  rndtJited  toward  the  pelvis  ami  the  right  thigh.  She  trie<I  to 
|»ass  wnttT  several  tiiiifs  during  tht!  night,  without  sucuess.  The  bluddur 
reacheii  almost  to  tho  umbilicus.  A  large  quantity  of  clear  urine  waa 
witlidrawn  by  cntbeter  with  immedidle  relief. 

Frum  the  Sth  to  the  23rd  of  Oct,  retention  of  uiina  rectirred  on  three 
occasions,  and  tho  urine  withdmwn  Hid  not  present  any  peruliaritie*. 

On  Nov.  2nd,  the  pain  in  tho  kidney  retunied  with  great  severity  ; 
it  mounted  to  the  liver  and  dencendod  alung  the  nreter  to  the  thigh  ;  there 
was  tbinit,  hot  skin,  with  tendeme'ts  an<l  nieteoriBTn  of  the  ubdoinoii. 
Tho  patient  had  passed  wnter  several  times  during  the  nigbt,  Imt  in  rery 
small  ({unntities.  Tlie  nrine  was  tnrbid,  with  a  gbiirr  deposit  at  the  bottom 
of  the  vessel.  From  this  date  t^^  tho  S2nd,  the  pain  diminished  ;  tho 
arina  couliuue<i  turbid  aud  contained  pus. 

On  the  24tb,  the  patient  had  a  violent  rigor,  and  the  renal  pain  became 
more  severe  than  ever.  Vomiting  occurred  several  times  iluring  the  night, 
and  throe  or  four  liijuid  stuoU  were  passed.  She  also  voided  urine  several 
times.  BL  Fiaui  now  observed,  for  tho  first  time,  in  the  urine,  sln-eda  of 
membrane  having  the  characters  of  hydatids.  On  examining  tho  right 
flank,  an  obbnig  tumour  was  fuund  Iwlow  the  livj-r,  apparently  unit«Kl  to  it, 
extending  to  the  iliac  fossa  and  liaving  a  brt-adth  of  about  44  inches.  The 
tumour  wori  liard,  and  tender  on  pressure  ;  no  loop  of  intestine  passed  in 
frnnt  of  it ;  the  lumbar  region  bidiind  presented  a  tulembly  prominent 
bulging.  It  was  no  longer  doubtful  that  thin  was  a  hydatid  tumour  of  tll« 
right  kiduey  in  a  state  of  inHammatiun. 

From  this  time  hydntid  ilihris  continued  to  be  discharged  with  the  urine 
from  time  to  time,  and  the  lumbar  fulness  became  more  pronounced. 

On  tbe  22nd  of  Dec,  under  the  advice  of  Gendrin.  steps  wer«  taken  i<i 

open  Uietumour,  and  several  cauMtic  issues  were  established  on  the  front  of  it. 

but  on  tho  2nd  of  Jan.  violent  {miu  set  in  at  the  base  of  tbe  right  liuig. 

with  coDgh,  mucous  expectoration,  and  fever.  Frequunt  shivering  occurred 

the  next  day,  and  the  pain  and  fever  continued. 

Jan.  7th.  The  oppression  was  Incrensed.  Violent  fits  of  coughing  oc- 
curred, with  abundant  purulent  px|M.Htunition,  of  a  fotid  urinous  odour ;  and 
this  was  mingled  with  membmues  similar  to  tlioKe  discharged  with  the 
ariue.  She  coutinued  to  cough  u]>  hydatid  shreds  and  urinous  pus  oud  to 
become  gradually  weaker  until  Jan.  22rid,  wheu  she  died  in  a  f{\,  of  suffo- 
cation, after  having  discharged  seven  or  eight  hydatiils. 

Avloptif.  The  small  intestine  was  thrust  to  the  left :  the  isoendisg 
colon  bordered  the  tumour,  and  was  intirontely  connected  therewith  in  its 
lower  two-thinls.  The  right  lung  was  indurated  at  its  base,  and  nnitfd  to 
the  diaphragm.  Hubind  the  cyst  was  a  purulent  collection,  as  largo  Ub  an 
onnge,  which  communicated  with  the  cavity  of  the  cyst.  Tbe  Uvor,  left 
lung,  and  stumnch  were  healthy. 

Tbe  tumour  was  found  adhtircnt  to  tbe  lower  surface  of  the  lirer.      It 
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ra  MM.     rev  ■  II    ii    af  tk 
kgr  a  yuffiff^riiw  Ifci— a^  tha  i»nii'nw  vttk  a  rugil  «*ntj  i»  ctt 


In  tvtt  miri,  the  nooadaiy  C71U  cuBlaiu  s  tertiatiy 
{gfrnad-^aB^iUT  cysU).  BaiDie  mentioiis  meh  sa 
tfafl  bo4]r  of  •  aotdier,  wfaoce  Jodnrr  vas  Ibond  to  cobubu  ■ 
Inge  hydatid  crst^  Socne  of  the  seooodarf  ctbIa  in  tbm  i^ 
staaoe  meixlj  contained  fluid ;  olhen  cofttained  small  TinifJa 
floating  in  their  intctkr.* 

OcxBBooaUy,  crTvtah  of  uric  acid  hare  been  Ibond  adhirag 
to  the  expeUed  bjrdatids  ;  and  in  Mr.  Barker**  case,  to  be  p%^ 
aentlj  related,  Mr.  Qaeckett  found  in  the  interior  of  aooe  if 
tlie  cjEta  oTstals  of  triple  phosphate,  uric  acid,  and  oxalate  of 
lioML  In  four  cases  calculi  were  found  with  the  hydatid*  IM 
tlie  Iddnej  or  Madder  ;  or  were  passed  bj  the  nretlini. 

The  symptoms  differ  essentially  according  aa  the  cjit  baf 
forced  a  passage  for  iu  contents  into  the  pelvis  of  the  kidiajt 
or  eloewherev  or  etill  maintains  its  integrity.  In  the  laUcr 
case  the  cyst  remains  wholly  latent  until  it  attAios  suiScieat 
bnlk  to  form  a  palpable  tamoor  in  the  dank.  Ae  tlic  tnmottr 
^rowti,  it  displaces  the  viscera  in  its  nei^^hbourbood,  genml^f 
without  further  mischief;  but  somelimcB  inflammatory  adb^ 
sions  or  suppuration  tuke  place  in  ita  vicinity  and  occasioB 
intercurrent  attacks  of  pain  and  fererishnefis.  In  sev^oteet 
out  of  our  shty-one  cases,  tumour  in  the  side  was  diacemille 
during  life.  It  varied  iu  size  fVom  an  orange  to  an  odaU^ 
head,  and  presented  a  rounded  form  and  an  elastic  feel.  In 
some  instances  fluctuation  was  distinctly  })ercoived  in  it ;  in 
others  obscnrcly  ;  in  others  not  at  all.  The  peculiar  tluill 
characteristic  of  hydatid  tumours  (hydatid  fremitus)  iraa  ob- 
served only  in  a  few  instances.  In  order  to  evoke  thifl  sigB, 
tiie  fingers  of  the  left  hand  sliould  be  laid  upon  the  tumoar, 

•  noiUit,  U&rbia  Anat..  5tb  ed ,  p.  294. 
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and  tapped  sharply  with  the  fingers  of  the  right.  A  thrill  is 
then  communicated  to  the  overlaid  fingers,  which  haa  been 
compared  to  the  vibrations  of  a  repeater  watch  held  in  the 
hand.  A  Bimilar  sensation  is  comnimiicatod  to  the  ear  when 
the  Rtethosoope  is  applied  and  the  tumour  lapped  with  the 
Lgers.*  Sometimes  the  fremitus  is  absent  under  conditiooA 
which  appear  favourable  to  its  production.  In  a  case  reported 
by  Livois  (cited  by  Beraud)  even  liayer  was  unable  to  detect 
imythin^  beyond  ordinary  fluctuation,  and  djug:uosed  a  Iiydro- 
nephrosis.  After  death  the  kidney  was  found  converted  into 
enormous  hydatid  sac  containing  multilndos  of  sccondaty 
[«resicles,  var}'ing  from  the  size  of  u  grain,  of  millet  to  a  henV 


mu 

^^soc 


The  topographical  characters  of  the  tumour  agree  with  those 

of  renal  tumours  in  general.     The  colon  is  usually  found  in 

fix)nt  of  the  intumescence  :  but  it  is  irajwrtant  to  know  that 

lis  is  not   invariable,     Bcraud   coiiuuunicates  a  case   from 

elutou's  cliniquc,  in  which  the  dcsccudiiig  colon  run  along  the 
outside  of  a  hydatid  tumour  of  the  left  kitlney;  in  Fiaux*B  case, 
already  related  (p.  4sO),  the  ascending  colon  coursed  along  the 
inner  border  of  the  tumoai",  and  no  intestine  separated  it  from 
tiie  abdominal  parictes. 

"When  the  cyst  bursts  into  the  pelvis  of  the  kidney,  the  escape 
of  its  contents  by  the  urethra  constitutea  a  capital  symptom. 
This  may  occur  with  or  without  symptoms  rcf'errible  to  the 
renal  region  (tiunour,  nephritic  colic,  «S;c.),  Entire  vesicles 
mixed  with  broken  ones  are  usually  voided  ;  in  other  cases 
nly  fragments  are  pai^scd,  or  a  milky  detritus  in  wliich  echino- 

ci-hookis  laminated  bhrtds,  and  oil  particles  maybe  detected 
by  the  microscojje. 

The  discharj;c  of  vesicles  takes  place  in  paroxysmal  attacks, 
at  wholly  irregular  intervals.  In  exceptional  cases,  only  one 
paroxysm  is  experienced,  during  which  the  cyst  is  seemingly 
entirely  evacuated,  and  then  finally  contracts.  In  the  great 
majority  of  cases,  however,  the  first  attack  is  succeeded  by 


The  history  &ik1  theory  of  the  hydtttid  fremituB  niKj  be  fouD'!  disoaucd  bI 
]«ugtb  (with  &u  Account  of  Du*uuc'b  expuriiucuu)  in  Mciuarr's  Jlettrugv  zur 
Lebre  roa  dem  Vurkuuitueu  dct  Kcliiuucocouit,  ttc. — Sctuaidl*a  JiUu-b.,  i)d« 

116,  p.  IS;}. 
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many  oUiers.  The  interval  between  them  may  be  a  few  weeks, 
or  n  few  months,  or  many  years.  In  a  case  reported  by  Tomo- 
witz,  tlie  second  attack  occurred  three  years  after  the  first.  In 
Quiuquercz*8  case,  seven  years  elapsed  between  the  first  and 
second  discharge  of  hydatids  ;  then  the  attacks  foUowerl  each 
other  more  frequently,  at  intervals  of  one  or  more  years,  for 
ten  years  ;  in  the  last  year  they  recurred  ever}'  four  or  ax 
weeks. 

An  attack  is  usually  ushered-in  by  sharp  pain  in  the  loin, 
sometimes  with  a  sensation  as  of  something  giving  way  inter- 
nally. Tlie  pain  shoots  down  along  the  ureter  to  the  inside  of 
the  thigh.  It  may  be  attended  with  rigors,  sickness  and  hicooiigb 
— though  this  is  rare ;  then  follow  colicky  spasms  in  the  coune 
of  the  ureter,  indicating  the  de8(*ent  of  vesicles  along  that  canal 
— sometimes  aggravated  by  suppression  of  urine  and  retrac- 
don  of  the  testicle.    These  symptoms  continue  a  few  hours  or 

feral  days,  and  then  commonly  cease  suddenly,  ofYen  with  a 
feelmg  as  if  something  had  dropped  into  the  bladder.  The 
nrcthra  is  next  forced,  and  new  symptoms  arise — retention  of 
urine,  excossively  frequent  dcjnre  to  pass  water,  with  severe 
pain  extending  to  the  end  of  the  penis,  AVlien  the  vesicles  are 
expelled,  relief  follows.  The  number  of  vesicles  discharged 
during  an  attack  varies  from  one  or  two  to  several  dozens. 
The  urine  is  often  tinged  with  blood  or  mixed  with  pns.  The 
force  required  to  effect  the  final  expulsion  is  sometimes  suffi- 
cient to  pro[xjl  the  vesicle  a  considerable  distance  with  aa 
audible  thud. 

The  paroxysms  are  sometimes  determined  by  some  evident 
exciting  cause,  such  aa  a  blow  or  fall,  or  by  horse  or  carriage 
exercise.  In  Zinkeisen's  case  the  attacks  usually  followed  the 
use  of  spirits  and  strong  coffee.* 

After  each  dischai-ge  of  hydatid  vesicles  the  tumour  (if  any 
exist)  may  subside  sensibly.  On  the  other  hand,  rapid  enlarge- 
ment of  tlie  tumour,  from  distension  of  the  pelvis  with  acca- 
mulated  urine,  may  follow  the  impaction  of  a  vesicle  in  Uic 
ureter.  Repealed  discliurges  occasion  dilatation  of  the  p«fr 
sages,  and  enable  tlie  patient  to  void  larger  vesicles  with  less 
pain. 

*  SchmidtV  Jftbrb.,  Bd.  116,  p.  200. 


ILLUSTRATIVE  CASEa 

[  Tfie  following:  examples  illustrate  tlie  eccentric  course  and 

^  usual  fivmptoms  of  renal  hvdatids :— 


Ckre  in. — RepeaUd  dischargf  of  htjiialid  vr-slde-K  urifJt  the  urine  .■  htvumr 
(n  tfti  tefl  lumbar  rfi/unt—jiual  ra-ovrij.  f  iir:£jK»/i,  Memoirs  of  th% 
MediealSoeuty  of  London,  Voi.  If.  f.  32.) 


A  goatlemati,  agcU  32,  vfon  thrown  off  hU  horm  iii  Fob.  17S0,  and  re* 
jBeived  am  iiijury  iu  tht:  luiiilmr  region.  This  was  followed  Uy  fou««idi'rttl'le 
hn'itiHturia.  Iti  n  fartiiiglit  all  tlie  coDsct^ucnciifi  of  hU  f.ill  hail  ilihap[K>ared ; 
but  in  the  fulluwiiig  Juue  ho  spit  blrxxi  ;  this  al>io  [miucd  mpidly  uway. 
Three  yeant  l«ter,  he  was  seiMsd  with  shivering  and  n  viul«ut  puin  iu  th« 
left  luiiitmr  rr-gioa.  A  fl'W  dnyb  after,  he  jwrcoived  an  f  uUr^inunt  iu 
the  hy^KK-hondriiun.  Tliis  iacreased  gradunlly  until  Kobnurj-.  17S4.  After 
the  firvt  month  the  tumour  was  ao  little  pniiiful  that  Ii«  was  enabled  to  take 
a  jonmey  of  130  tu'ilvs  to  London  to  i-uuijiiU  ]  *r.  I^ttsom. 

A  fluctuntiiiK  tumour  OS  Inrge  as  an  infant's  head  wm.^  detected  in  the 
left  hypochDndrium,  extending  from  the  spine  to  the  umbilicus  and  Crum 
the  ribs  to  the  os  iunuiuinatuui. 

Aa  tbe  swelUiiK  augmented  the  pain  incroanod.  and  the  patient  Buffered 
COD«idembIy  from  the  nction  uf  walking  mid  from  mulion  in  general.  At 
length  (Feb.  20th)  some  difficulty  in  making  water  waa  oxjxiriencwi,  and 
for  many  hours  there  was  a  totnl  ubstruution  uf  urine.  The  same  night 
there  was  groat  pain  with  violent  rigors  ;  but  early  in  the  morning  the 
pfttieut  exi»erienced  the  most  bapjiy  ndief  by  the  discharge  of  a  large  quan- 
tity of  thick  pus  with  the  urine,  which  was  followed  the  uext  day  by  the 
escape  of  oumerous  hydatids. 

In  a  few  days  the  tunuiur  sahsided,  and  the  purulent  disoharge  ceoaed ; 
after  this,  he  continued  renniiting  in  health  for  nearly  a  fortnight,  when 
bis  side  enlargeil  again,  after  exercise  in  a  coach,  probably  by  a  large 
hydatid  stopping  up  the  ureter ;  rigorb  and  6trangury  snec^cdrd  as  before, 
and  tlie  tumour  t>ocame  as  large  oa  in  the  tir^t  Lntitance,  until  the  latter 
end  of  March,  when  he  experienced  a  second  discharge  in  every  reapcot 
like  the  former,  excepting  that  the  hydatids  were  much  larger. 

His  health  and  strength  again  rotnmctl.  uutii  his  side  lillod  a  third 
time,  after  exercise  on  horseback,  and  continue*!  swelling  until  the  25th 
of  April,  when  he  was  again  relieved  by  a  third  disohargo  ;  the  hydatids 
now  inased  were  considerably  larger  than  thiK^e  of  the  prcL^tling  attacks. 

The  jmjuagcs  now  became  ho  open,  that  he  freqtiently  dischargeil  hyilatida 
after  walking  or  riding,  without  eulnrgemetit  or  pain  of  the  side;  or  if  he 
felt  uneany  or  perceiveil  a  tendency  to  tumescence,  by  presaing  his  hand 
n|>on  the  side,  he  could  w)ueet2o  the  vesicteH  into  the  bladder,  whore  they 
would  remain  some  time  before  tliey  were  discharged  ;  but  the  iiydatida 
became  at  length  ao  oomdderable  in  size  that  it  was  with  groat  <lijflculty 
they  passed  the  urethra.  The  lost  vesicle  whii-h  he  voided  (on  the  12th 
of  July)  was  so  very  large  that  it  stopped  u])  thu  urethra,  and  remained  in 
it  for  a  considerable  time,  until  the  weight  uf  the  accumulated  urine 
forced  it  away. 

The  earliest  hydatids  voided  burst  in  their  exit ;  and  they  gradually 
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inctMsed  in  Tnajniitude  in  BTery  mccessive  discliarge  ;  the  first  wbioh  h% 
\mm»i  were  not  bigger  tban  th«  akin  of  h  green  pea,  and  the  }uX  about  Mm 
sixe  of  a  puHct's  igg. 

Since  this  Ust  disohnrf^  his  benlth  woa  gradually  re-eBtabliHbp*! ;  he  WM 
able  to  enjoy,  without  the  lonst  inconvuniwnce,  t!ifireafter,  tbc  cbase  uid 
erery  other  specicA  of  exercise  as  well  as  ever  he  did. 

Case  IV. —  Dlickartfe  of  hydatids  by  the  urtthra  in  periodteal  jtarrKofimui, 
orevrriny  ijcarly  for  a  period  of  Ihirhj-strtn  ytats.  {  Vvjta^  Bulletin  dt 
la  SocidU  Analamiqut,  1838.     Cital  by  Biraud,  I,  c.  p.  57.) 

A  healthy  woman,  st.  37,  had  suflorcd  IVom  her  infancy  with  her  pre«At 
symptoms,  which  D(!cnr  in  annual  paroxyaniB.  Every  winter,  and  gea«r»Uy 
in  the  mouth  of  January,  she  experiences  in  the  left  renal  rr-p^'^n  a  p^diia 
which  upccdily  becomes  severe  and  forces  her  to  relinqniiih  bcr  ocrnpAtioo. 
There  is  no  fever ;  nor  vomiting ;  but  tho  oppetito  is  lout ;  tho  urine  remains 
nntural.  At  Ihc-  end  of  two  or  three  tlays  of  this  condition,  aha  void*  ft 
very  large  nnmber  of  hydatid\  mingled  with  a  turbid  urine.  This  fmia- 
sion  takfts  plare  two  or  thn^e  times  a  day,  fur  tliree  or  fnur  doys,  nnd  then 
Rbe  returns  to  bf;r  ordinaiy  befiUh.  Sometimes,  bnt  very  rarely,  tiimilor 
attacks  occur  in  tho  coiirsfi  of  tbe  ypAr,  but  slighter  ;  the**  latter  consist 
of  a  violent  pain  in  the  same  plac«,  not  lasting  moro  than  two  or  threa 
hours,  at  the  end  of  which  an  emission  of  urino  with  dlvhorge  of  bydutida 
ensues,  and  the  pains  diKnppeAr.  Tbc.sF>  slighter  nttjicks  have  never  t«- 
curred  more  than  oiioe  or  twice  in  the  fiaino  year.  In  the  yeor  183S  on© 
of  the  annual  January  attacks  was  observed  hy  M.  Vigla.  The  prodro- 
mata,  that  is  to  say  tho  pain  ami  uneasiness,  were  arcoinpiLnie«l  with 
fovcriNhneHft  ;  but  this  was  attributed  to  a  co-exiBting  acute  pahoonory 
catarrh.  At  the  end  of  four  days,  as  usual,  the  emission  of  urine  chnrgrd 
with  hydatids  commenced,  and  contiuned  for  four  days,  Tim  quantily  of 
vesicles  wliich  she  rendered  was  enormous  ;  fur  she  piuised  urine  twice  OT 
thrice  on  cacji  of  tbi'^te  three  days,  and  every  time  frr^m  40  to  AO  largii 
hydatids  were  found  iu  the  urine,  without  counting  the  little  ones.  Tbt 
larger  ones  |>asicil  tho  ftret,  but  nipturod  and  empty  ;  the  Inrgv^t  of  all 
surpns84'd  the  size  of  a  pigeun's  egg.  The  KUiallcr  onos  were  voiilcd  entir*, 
and  fuU  of  a  Hemi-tntnsparent  Hiiid  ;  some  were  buiallor  than  a  pea,  Tho* 
were  no  symptoms  ruleiTiblc  to  tbu  blaililur. 

Cabe  y.—Bydvtid  ey»t  oftheri;/ht  h'dnty;  auipieion  of  pn^naney;  diteAarft 
of  hydatid  rtaielcM  by  the  urethra,   {Babinglonj  Med,  TimeM  and  Gat^ 

1855,7.  p.  160.) 
A  healthy  single  woman,  et.  27j  was  admitt4nl  into  Ony's  Ilospitnl  on 
Feb.  8th,  18fl4.  Alxmr  the  Age  of  2A  she  wim  one  duy  kirked  in  the  abdi>- 
mcn  by  a  child  which  she  was  rarrj'ing  np-st^iirs.  The  kick  gave  her  ninrh 
pain,  and  on  the  night  following  she  discovered  for  tho  first  time  n  tunivar 
about  thu  size  of  un  egg  in  her  right  side.  The  tumonrgradnnllyiniTeawdt 
lud  iu  the  cuurM>  of  h  year  t>ecHme  do  large  as  visibly  to  di>«lond  tho  ftb- 
domen.  AUnit  this  time  the  monstmal  funotiun  was  sn>>peiidc>d,  and 
the  increasing  size  of  the  alHtomuu  cauKwl  her  great  tronble,  by  oxcitim 
aospioious  iu  tho  minds  of  hor  relativei  that  sho  was  proguout. 
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nicnt,  howpver,  continual  beyontl  the  usual  period  of  utero-gen- 
Auil  onxiftirA  nn  to  the  natnre  of  thn  dis^nw  titok  thr  placR  of  t)ie 
KiiApicioua  ulluded  ta  She  wor  now  sent  up  to  London  from  her  borne  ia 
OtfonUhire,  and  vaa  admitted  into  St.  Ilartholomow'n  lIoApital,  under 
l>r.  Hue.  The  tumour  was  at  this  time  atatioOAiy,  and  h<>r  general 
lieftlth  gtKxi  After  a  few  areeks*  atny  in  the  hoapital  she  wns  tlJKhar^^ed, 
ami  returned  to  wtrvice,  where  sh?  cnntinned  withoqt  matf^rial  rlian^^e  in 
Jif*r  comlitinn  until  about  ft  year  priur  to  her  ndmiHsion  into  Tiny's  Hospitid, 
under  Dr.  Habingtonf  when  she  bef^an  to  paiw  "  skins  and  little  bladderv/* 
vith  the  urine.  Uliese  iKMlies  continued  to  be  rotded  aflerwarda  in  largs 
numbon*.     Often  a  vesicle  would  get  impactftd  in  the  urethra,  and  re^jnire 

I to  Ije  pulled  out  with  xhn  fingeni.     At  fir^it  neither  bloml  nor  mntter  wai 

^^Lcver  pr«Mnt  iu  the  urine.  About  two  wetka  before  adniisirion,  however, 
i^^Ehfter  having  hften  conlintsl  to  bed  forMvoml  days  with  intense  pain  in  the 
^K-tiile,  abe  swldenly  felt  a  sensation  as  if  somethtnji[  burst  within  her,  and 
^Bflliortly  afterwards  matter  and  blood  bcRan  to  escape  by  the  urethia.  The 
^B  tumoar  htvl  meanwhile  much  diminished  in  size,  and  at  the  time  of  her 
Hi  admisition  there  wai  no  visible  e<nlar^nient  of  the  aMomen.  Hnring  her 
i'  illnesAMhe  lind  lost  some  flesh,  but  still  retained  n  fairly  robust  appearance. 
On  examination  of  the  aHdnmen,  a  large  mass  apparently  al>out  the  siz« 
of  a  foetal  head,  but  Uattened,  was  easily  felt  in  the  right  hypochondriao  or 
lumbnr  region.  It  was  not  tender,  and  felt  firm.  The  jMitirnt  remained 
under  lir.  Bubinffton's  care  for  several  months,  during  which  vast  nnnibeni 
I  of  hydatid  vehicles  were  passed.  The  veal cics  varied  much  in  aiiEC,  some  were 
J^m  broken  and  olhers  whole.  Tlie  urine  contained  also  much  pus.  The  girl 
^Hjtomewhat  improved  in  health,  iind  the  tumour  Itecame  decidedly  smaller 
J^^  TK<fore  the  left  tlte  hospital  ;  at  tbo  timr*  nf  her  discharge,  she  still  con- 
tinued to  Toid  occuAionuUy  pu^  and  hydatid  reaicles. 

Casb  VI. — Frtqueni  discharge  of  hydatid  wjn'c/M  hy  Ou  vrethra — ivphrilic 
tolic  niul  guppresrion  ofuriiu,    Ao  tumour  in  the  flank.    {Dr.  liarktr^ 

A  youTig  man,  let.  23,  came  under  the  notice  of  Dr.  Barker,  of  Pedfonl, 
on  Dec.  17th,  1353.  He  was  butrering  from  a  dull  aclilug  jtain  In  the  loins, 
particnlarly  nu  the  left  gide,  with  fre<jiient  ilesire  to  pass  urine,  and  slight 
difQeuIty  in  voiding  it.  The  urine  was  fanlthy.  On  the  22nd  nf  Dec. 
he  experienced  greater  difUculty  than  ever  in  passing  urine  in  the  early 
part  of  the  uight,  and  for  some  hours  he  was  unable  to  pass  a  single  drop. 
Early  in  the  morning  he  pasted  four  little  hydatid  cystii  with  immeiliatc 
T»'lief.  Suhse-inently  he  recovered  wulficiently  to  follow  liii  occupation 
luring  the  tummer  of  3S54,  suffering  nothing  mora  than  an  occasioual 
^f^equont  desire  to  void  urine. 

On  Sept.  lOtli.  19^4,  he  paif*ed  six  cysts  ;  but  with  less  j'ain  than  on 

tlie  provioui  occasion — a  result  which  the  patient  attributed   to  taking 

i*10  dropa  of  oil  of  tuii)enline,  which  hud  been  rHcnmniended  to  liini,  and 

^.wludi  greatly  increafinl  the  diuresis.     Tbo  urine  after  the  pastago  of  the 

was  tinged  with  blond. 

Ob  Kov.  10th  he  pns?ed  four  cysts.  The  ]iaasflge  of  these  was  ])rccodod  by 

mewvro  i»uin  in  the  Icfl  kiducy,  by  the  passage  of  several  ^vtoa^A  ^SjaWjA 
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blood,  and  by  coiisidenilile  difllcull.v  in  voiding  arinc.  Indoed,  lor  two 
entire  days  ho  pnHMnt  no  uniip.  On  tbi»  occn«iun  ho  took  IB  drops 
of  turpentine,  within  two  hours,  in  dividod  dosrs.  Shortly  ofler  tiikjiig  tho 
tur|it!utiue  the  ]iain  in  the  h:ft  kiducy  amldeiily  oca«e«l,  with  a  iwuMitiiin 
whiulii  to  u&e  the  pulietit'n  ouni  words,  wt-niedto  indicntc  tlut  "  suinrtbing 
had  suddenly  bnikeii  ill  the  kiduey."  He  then  complained  of  jMtin  nbritg 
tho  K'ft  iliiw:  region,  whieli  i;oiitinued  for  several  hours,  »nd  i.'«*nscd  u  sud- 
denly a»  the  prfivioUR  jwin  hud  done.  After  this,  all  ntt^inftt^  to  void 
nrino  wore  accoinpanird  with  pnin  along  tho  urethm,  prcmobttory  to  th« 
expuUiou  of  the  l-vaIs  fruin  that  pns^go. 

He  continned  in  good  health,  with  the  exception  of  occn-sionul  dull  nrhiag 
pain  in  the  Inrabar  region,  ts-pooially  the  left  side,  until  Dec.  9lh.  He 
then  patoed  tivo  cysts,  but  all  smaller thuii  the  prvviouit  ones;  and  uooiort 
were  poxsed  until  Dec  31,  when  be  awoke  in  the  morning  with  acute  p^D 
in  the  loiiun,  and  nil  the  symptiiuiH  previoiibly  debcribed  ai  uceurring  ga 
Kuv.  1.6th.  During  tho  day  he  jwiHAed  twenty  ryuta— one  at  8  a.iD. ; 
eleven  At  I  p.ni.  ;  five  at  7  p.m.  ;  and  three  at  11  p.m.  The  cynti 
passed  in  rapid  aucces^iou,  and  twiuie  were  of  u  sl^e  aa  large  aa  a  sm&ll 
walnut.  Ou  Jan.  1,  ISAfi,  a  »int;lu  cybt  was  iHU'^ed  in  the  niomiug ;  on 
the  2nd  two  other*  ;  ou  tlie  3rd  one,  and  on  the  10th  two.  Krom  thia  Iwt 
date  up  to  Dec.  8th  (boyond  which  the  history  is  not  carried),  he  coiuinuni 
to  sotTer  frenim-ntly  fi-oni  atiAok>i  of  pain  and  ditficuliy  in  pAimiii^i  tinne, 
followed  often  by  the  cxftulsion  i>f  My&Xs,  between  seventy  and  eighty  Of 
which  ho  brought  to  Dr.  I^arker. 

Caroful  exunilimtiou  failed  to  detect  any  ahdouunnl  enlargement. 

The  urine  often  coTitainiHl  a  snuill  qniintity  of  hh>od  during  and  after  Uio 
expuK-uon  of  the  cyHts  ;  it  was  often  loaded  with  lithatea  and  jihoMpbatrs  ; 
occasionally,  crj-RtaU  of  uric  ocivl  were  found  attached  to  the  nutor  HiirlWoe 
of  tho  cysts.  Thi<  general  health  Ruffored  little.  Altogether  upwanla  «if 
150  cysts  Wfro  pa.Hsrd  ;  they  varied  in  aii»  from  a  jiiii's  heui)  to  a  walnut. 
Thtt  larger  vesicles  contiiinod  echinococci ;  but  many  of  tho  sinallnr  onea 
did  not  contain  any. 

The  duration  of  the  symptoms  is  altorjether  uncertain-    In 

some  of  the  cases  permanent  recovery  followed  one  or  a  few 
discharges  of  vosiclea.  Other  patients  went  on  passing  hydatids 
for  three,  ten,  twenty,  and  even  thirty  3'ear8.  A  discharge  of 
yeeicles  haWng  once  taken  place,  there  arc  no  means  of  uaccr- 
taining  whether  any  more  attacks  will  follow.  Neither  the 
number  of  vesicleH  voided,  nor  the  freqnency  of  tho  discharges 
supply  any  reliable  indication.  The  only  sign  of  vnlnc  is  the 
lajise  of  time  since  the  preceding  attack  :  the  longer  the  inter- 
val the  lesH  prnbahility  of  recurrence 

The  usual  iermtnafi&n  is  recovery.  Out  of  sixty-one  cases, 
recovery  was  assumed  to  have  tiiken  place  in  twenty  ;  in  most 
of  these  the  attacks  bad  ceased  for  some  years.    In  aixteen  ca^c^ 
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tides  continued  to  be  discharged  at  the  daUs  of  the  record  ; 
nineteen  ctisos  the  termination  wag  fatal ;  and  in  six  wo  are 
without  infonuation.  Of  the  nineteen  futiil  cases,  death  took 
>lBce  in  nine  from  causes  otherthan  the  hydatid difieafiL*(phthifiis, 
'cancer,  gan^Tiena  senilis,  &c.) ;  so  tliat  only  in  ten  (bixtecn  per 
cent.)  was  the  fatal  issue  attributable  to  the  parasite.  Death 
was  ttroii^ht  about  in  tliese  ten  eases  in  diverse  ways — by  bursting 
of  the  cyst  into  the  bronchi,  by  pleurisy  from  prcRsurc  of  tlio 
tumour  on  the  tlioracic  cavity,  suppuration  of  the  sac,  Ac  In 
a  case  reported  by  Dr.  Blackburn,  the  left  kidney  waa  the  seat 
of  a  hydatid  cyst  which  had  burst  into  the  pelvis  of  the  organ, 
where  a  large  calculus  was  aUo  found  ;  the  right  kidney  was 
congenitally  absent ;  so  that  the  abrogation  of  the  function  of 
the  left  (and  unique)  kidney  proved  necessarily  fatal.* 

Eiiolvi/t/.  Hydatids  are  not  uncoinmun  in  Eii(;:hind,  France, 
and  Germany  :  more  nne  in  Aiiiemu  attil  ludia.  There  Ik, 
however,  no  country  so  feariuHy  infested  therewith  as  Iceland. 
According  to  p]echricht(Hjx'aking  of  hydatids  in  all  jjartsofthe 
body),  a  sixth  part  of  the  i>opnlation  are  afflicted  with  this  para- 
site. Tlie  frequency  of  tlie  disease  is  due  to  the  vast  numl)er 
of  dogs  in  that  countrj',  which  live  in  intimate  contjtct  with 
the  inhal)itants,  and  are  greatly  infested  with  the  taenia  echino- 
coccus.  The  ova  of  the  jiarasite,  discharged  with  the  excrements 
of  the  dogs,  fuul  the  dried  fish  which  forms  a  large  part  of  the 
food  of  tlie  jwpulation.  The  cmbiTo  of  the  parasite  thus  finds 
its  way  iuto  the  st^imach,  and  thence  travels  iuto  dill'trent  parts 
of  the  liody,  giving  rise  to  Uydattci  cysts. 

The  UFO  of  uncooked  meat  and  salad  is  evidently  an  easy 
source  of  infection,  in  places  where  dogs  are  numerous  and  live 
in  close  intercourse  witli  their  masters.  Dr.  Barker's  [)atient 
had  boon  for  a  year  a  vegetarian. 

Men  appear  more  subject  to  renal  hydatids  than  women — the 
proportion,  in  our  sixty-one  cases,  was  forty  men  to  twenty-one 
women.  In  only  one  instance  were  more  than  one  member  of 
a  family  aflected  :  in  that  case,  a  husband  and  wife  passed 
hydatids  by  the  uretlira.f 


•  Lond.  Merl  Jonrn.,  17M,  p.  120. 

t  OaJp  Mvd.  Tiiaea  an<l  Qu.^  1855, 1.  \<^Q. 
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The  mean  age,  in  forty-five  cases,  was  thirty-four  years 
youngest  was  only  four  years,  and  the  oldest  seventy-five. 

The  (iia^misi^  prosentfi  no  difficnity  when  a  tumour  eiisU  ID 
the  side  and  hydatid  vesicles  are  voided  with  the  nrine.  When 
the  vesicles  are  broken  in  the  passage,  the  laminnted  Hinicturc 
of  the  pieces,  or  the  finding  of  echinococei-hooks,  decides  the 
nature  of  the  disdmrge. 

So  long  as  the  parent  cyst  remains  intact,  the  nrine  prceerrw 
its  noi-mal  characters,  and  the  diagnosis  turns  on  the  charactertJ 
of  the  tumour  in  the  flank.  Hydatid  fremitus,  when  preeenit 
(which  is  rare)  is  a  vnlnable  sign  ;  but  Ms  absence,  as  we  have 
Been,  has  little  signifieancc. 

Ilydnfid  tnmnnr  of  the  kidney  is  most  liable  to  be  COD- 
founded  with  hydronephrosis  ;  and  in  the  absence  of  discharge' 

vesicles,  or  their  debris,  with  the  urine,  and  of  hydatid  fns 

itoB,  the  diagnosis  is  extremely  diflicult,  or  impossible;  it 
resta  chiefly  on  the  indications  of  the  previous  history. 

When  VGfiioles  are  voided  with  the  urine,  and  no  tumour  canj 
be  detected  in  tht;  fiuuk,  the  seat  of  the  parent  cyst  is  sometimM] 
indicated,  cjnite  clearly,  to  be  the  kidney,  by  signs  of  ncphrituj 
colic — in  other  cases,  more  obficnrcly»  by  pains  in  the  bix-k  and 
loins  or  about  the  crest  of  the  ilium.  When  these  indicationi 
fail,  a  careful  examination  of  the  pelvis  should  be  made  through 
the  rectum  or  vagina :  if  no  evidence  be  found  of  a  tniaonxj 
between  these  pails  and  the  bladder,  it  may  be  inferred, 
with  certainty,  that  the  parent  cyst  is  situated  in  the  kidney. 

The  proi/no8ts  is  generally  favourable — mucli  mure 
than  in  hydatid  cysts  of  other  internal  organs  (the  ntcms 
cepted),  on  account  of  the  facility  and  safety  of  evacuation  bj 
the  urinary  passages.  It  is  most  favourable  of  all  when  ih« 
discharge  of  hydatids  by  the  urethra  is  unassociated  with  tiK 
raour  in  the  abdomen.  In  no  such  case  has  a  fatal  result  been 
recorded:  the  cyst  in  such  cases  may  be  inferred  to  be  amaU. 
and  to  be  situated  in  the  pyramidal  structure  of  the  kidney,, 
whence  its  contents  find  easy  exit  through  the  infnndibula. 

When  a  nmuX  tumour  exists,  the  issne  is  still  likely  to  pronj 
favourable  if  the  cyst  has  opened  into  the  urinary  p* 
There  is,  however,  some  risk  that  a  second  opening  may  ba] 
formed  in  a  less  safe  direction  (into  the  Itmgs),  or  tliat  thccyiit»| 
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the  parts  aronnd,  may  Bappurate.  This  latter  contingency  is 
no  means  rare,  nor  is  it  necessarily  fatal.  In  Bovrral  in- 
inces  larpe  quantities  of  pas  were  dis(*harge<l  witli  the  vesi- 
les,  and  yet  the  issne  was  favonrable.  In  three  cases,  in  which 
}fnc1es  were  discharged  both  by  stool  and  with  the  urine, 
le  termination  was  favonrable.  In  an  inst-ance  recorded  by 
locklcfi,  a  woman  who  had  had  a  tumour  in  the  side  for  many 
voided  fre<iuently  hydatids  by  the  uretlira,  and  bubse- 
lently  a  large  quantity  by  vomiting.  Ab  the  date  of  the 
>rt  the  case  was  going  on  favourably.*  In  the  two  cases  in 
rhich  the  cyst  burst  into  the  cavity  of  the  thorax,  the  tcniiina- 
icn  was  fatal. 
When  the  cyst  fails  to  open  a  passage  for  its  contents  into 
ic  pelvis  of  the  kidney,  the  prospetU  of  the  patient  are  much 
more  serious.  The  tumour  is  liable  to  attain  verj'  great 
dimensions,  and,  by  its  pressure^  to  excite  infiammation  in 
the  surronnding  parts,  or  within  the  cliest ;  or  the  cyst 
itself  may  suppurate  and  be  transformed  into  a  vast  abscess. 
The  operation  of  pimcturing  such  a  cyst  is  one  of  considerable 
danger. 

Treatment  The  indications  to  beheld  in  view  are,  to  destroy 
the  life  of  the  parasite,  to  facilitate  the  evacuation  of  the  cyst, 
and  to  combat  the  accessory  symptoms  and  complications. 

"Whether  medicines  administered  intcnially  have  any  real 
power  to  destroy  the  life  of  a  hydatid  parasite,  or  to  facilitate 
the  evacuation  of  a  hydatid  cyst,  may  be  greatly  doubted. 
Nevertheless,  oil  of  turpentine  has  obtained  a  certain  rciuitation 
on  the  strength  nf  iU  tipnia-fngc  properties.  The  echinococcus 
of  the  hydatid  vesicle  is  undoubtedly  identical  with  the  head 
of  a  certain  species  "of  tape-worm ;  but  the  condition  of  a 
parasite  free  in  the  intestinal  canal,  is  widely  different  from 
the  encysted  state  of  the  same  parasite  in  the  substance  of 
the  kidney,  where  remedies  can  only  reach  it  indirectly, 
by  the  circuitous  route  of  the  circulation.  Tuq:)entinc  was 
given  in  a  large  proportion  of  tlie  recorded  cases ;  but  there 
is  little  evidence  that  it  had  any  beneficial  influence  beyond 
itit  diuretic  etlucU. 


•  Schmidt's  Jtthrb.,  BO.  87,  i».  205. 
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The  escape  of  the  Tesiclcs  in  Dr.  Babington's  case,  was 
thought  to  be  favoured  bj  a  conrse  of  iodide  of  potiiBsiom. 

A  varictj  of  other  vermifuge  and  diuretic  medicines  have 
been  used,  with  more  or  lesa  show  of  sueeess^alomel.  nitrate 
of  potash,  the  caustic  alkalies,  hemlock,  taraxacum,  etc. 
Bi^raud  Btates  of  his  patient,  that  whenever  he  took  white  wine, 
and  beverajj'es  containing  nitre,  he  voided  a  much  larger  number 
of  vesicles  than  at  any  other  times.  On  two  different  occasions' 
he  was  made  to  t^kc  20  gn*ftins  of  nitre  in  dandelion  tea,  and 
each  time  the  desired  effect  was  speedily  produced.* 

Electro-puncture  has  also  been  practised  with  a  view  to  kill 
the  worm  ;  but  without  evidence  of  success. 

When  the  cyst  has  oi>cned  into  the  pelvis  of  the  kidney,  the 
practitioner  is  able,  in  divor&e  ways,  to  facilitate  the  expulsion 
of  the  vesicles,  and  to  moderate  the  severity  of  the  acccm-! 
panyinji:  symptoms.     Anodynes,  especially  opium,  the   warm 
batli,  fri^e  use  of  diluents,  are  indicated  during  the  pai^^uge  ofj 
the  vesicles  :  if  tlie  nephritic  |)aroxysm  Ixi  intense,  blood  rasTj 
be  abHtmcted  from  the  loins  by  cupping.  Sometimes  mechanicilj 
aid  is  required  to  ast^int  the  liberation  of  the  vesicles.    Dr. 
Lett8om*s  [mtient  (see  p.  4^(5)  helped  their  transit  along  the 
ureter   by   pressing   tliem   forward   with   his  fingers  ;  and  in 
several  cases  it  is  noted,  that  patients  (mostly  women)  bave] 
used  the  fingers  to  dislodge  vesicles  imjMicted  in  the  orifice 
the  urethra.    The  use  of  the  catheter  is  sometimes  required,  taj 
relieve  tbe  retention  of  lU'ine  caused  by  vesicles  engagad  &l] 
tlic  urethra  or  pressing  against  the  neck  of  the  bladder. 

When  the  cyst  remains  closed,  measures  may  be  taken  (mI 
in  similar  cysts  of  the  liver)  to  evacuai.e  its  contents  by  arti- 
ficiul  puncture.  In  renal  hydatids,  howtsvcr,  this  pn>cceding,, 
necessarily  one  of  considerable  danger,  should  be  delayed 
long  as  possible,  in  the  hoi>e  tliat  spontaneous  rupture  may 
take  place  into  the  pelvis  of  the  kidney,  and  the  contents  bo 
more  safely  evacuated  thr(nigh  the  urinary  channels.  Oj^cratiTe 
procedures  are  only  justifiable  when  the  cyst  lias  attained  groati 
dimensions,  and  is  exercising  dangerous  pressure  on  the  thoracic  | 
organs,  and  threatening  to  burst  in  some  untoward  direction* 


*  6u.  d.  H6p.,  Aug.  n,  1S32.     Biniua,  1.  o.,  p.  03. 
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If  operation  be  decided  on,  it  should  always  l>e  preceded  by 
exploratory  puncture  with  a  fine  trocar.  If  tlie  tumour 
bulpe  in  the  loin,  it  should  unqucptionnbly  be  opened  from 
behind,  in  order  to  avoid  the  pcritonenm.  If  it  bulge  forward, 
the  safer  plan  is  probably  to  proceed  acoordinfj;  to  the  method 
of  Recamier,  and  procure  previous  adhesion  of  the  {>ei'itoneal 
surfaces  to  the  sac,  by  means  of  a  succession  of  caustic  potash 
applications,  before  penetrating  into  the  cavity.  When  this 
is  accomplished,  the  cyst  may  be  evacuated  by  a  larger  trocar, 
and  afterwards  injected  with  iodine  solutions. 

In  a  hydatid  cyst  (fn'obably  of  the  liver)  successfully  treated 
by  Mr,  Cock,  rei>eatetl  puncturcs  with  a  needle  trocar  were 
made  at  iutervalft  of  about  ten  days.  From  two  to  four 
Hints  of  limpid  fluid  were  removed  on  each  occasion.  After 
the  tliird  puncture,  tlie  evacuated  fluid  becnme  turbid  and 
brownish.  After  the  fiith  puncture,  the  fluid  was  withdrawn 
about  every  third  day,  and  the  cavity  washed  out  inth  warm 
water  for  a  period  of  about  three  weeks.  A  fortnight  later,  the 
opening  was  enlarged  by  bistoury,  and  a  large  quimtity  of 
hydatids  evacuated.  The  cyst  gradually  contracted,  and  sup- 
purated ;  it  was  occasionally  wa*ihed  out  with  a  solution  of 
chlorinated  soda  when  the  discliarge  be<rame  offensive.  Com- 
plete recovery  took  place  in  ten  months.  (Med.  Times  and  Gaz^ 
1855,  I.  p.  57.) 
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BitHARS— Zeitsehr.  fUr  WiBScnseU&filiclte  Zoologio.     Bd.  iv. 

OKiKStKOXR— BeoliAchtungeo  Uber  die  Er&Dkheiten  too  B^'pton.     Arcliir.  il. 

Fbyaolog.  Ueillc     1864,  p.  661. 
DiTiiiit — Rntotn&ireA.     Synopau,  No.  38. 
COBBObD — KotozoA,  p.  197. 
AKLiT  <Dr.  JoHir) — Bnilemic  liKmaturift  of  tLc  Cape  of  Good  liupe.     Med. 

Chir.  Truia.,  vol.  xlviL  p.  56. 


This  parasite  was  disooTcrcd  by  Bilharz,  while  conducting, 
with  Grie8in^''er,  an  investigation  into  the  diseases  of  the 
Egj'ptians,  Bilharz  named  it  Distoma  Ha&matobinm ;  bat 
later  writers  have  erected  it  into  a  separate  genus,  which 
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Cobbf^Ul  lias  named  Bilharzia  in  honour  of  its  discoverer. 

an  elongated,  Boft-skinncd,  bisexual  enlozoon,  tliree  or 

lines  in  length,  of  the  treraatode 
fluke  kind   (Fif?.  54).    It  ioliabil 
the  branches  of  the  jjortul  systi 
■♦— IWT      "%L Wi       and  the  minute  veins  of  V\w pelvi« 
tlie  ki(biey,  ureUjr,  and  bladder. 
ei>iunion  ifl  it  anionic  the  Hjoptii 
that  Grieeingcr  found  it  117 
in  303  autopeies. 

The  male    {h  i  ff)  is  com] 
tivcly  thick  and  sliort,  and  provid* 
with  aj^ymBeophoric  canal,  in  whi 
the  longer,  filiform  feipale   {a  b 
is  lodged  during  the  copulalory 
The   egg»  {Fig.  f>5fr)   are 

bodies,  -rfo  ^^  '^"  '^^'*^  ^^"*»  ^^ 
spiny  projection  from  the  antGri( 
Flo.  w    Biihariift     nwrnatow*.  end.    The  embryo,  when  nowlr  c«- 

nuiio^ -."aToio female!  "(Aftw  capod,  IS  flask-ehaped,  and  nrovidad 
'  With  Cilia. 

This  creature  does  not  produce  mnch  migchief  in  the  larger 
veins  j  but  when  lodf,^cd  in  the  smaller  vessels  of  the  rauooua 
and  submucous  tissue  of  the  urinary  and  intestinal  tracts,  it 
engenders  severe  and  often  fatal  disorganization.     C  r 

found  that,  in  the  large  intestines,  it  gave  rise  to  a  c 
Bcmbling  dysentery,  and  that  it  was  a  frequent  complication  of 
tlmt  disease,  but  not  the  essential  cause  of  it. 

The  ravages  of  the  Bilhurzia  produce  mnch  more   seriooi 
results  in  the  urinur>^  channels  than  in  the  intestines.    It  v\i^  ' 
allects  the  bladder  :  but  frecpientty  also  the  ureter  nnd  pL.vii 
of  the  kidney. 

In  the  bladder,  it  gives  rise  to  injected  and  ecchymotic  rnisol 
patches,  varying  fi'ora  the  si/e  of  a  lentil  to  that  of  a  shilhii;? 
covered  with  a  tough  mucus,  or  with  greyish-yellow,  !«'  • 
exudation,  which  contains  masses  of  ova.  In  more  adviui«:t  ■» 
stages  the  patches  are  moro  elevated^  discoloured,  mixed  ^viih 
pigiucnt  sjMicks,  smooth  and  lcather}%  or  soft,  friable,  and  eD- 
cruflted  with  gravelly  mutter,  composed  of  uric  acid  uud  dlhrf" 
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deposits,  mixed  with  ova  and  blood.    Id  other  caseii, 
\e  pat<;hes  resemble  nodules  or  condvlomatn,  over  which  the 
raoons  membrane  is  sometimes   prcbervud   unuijmed,  Kome- 
les  thickened,  injected,  ndherent,  or  detached. 
When   the   parasite  invades  the   ureter  and   pelvis  of  the 
idncy,  iU  effects  are  still  more  destructive.     The  calibre  of 
le  ureter  is  narrowed  at  the  affeutetl  spot.     Al»ove  tlie  con 
'iction,  the  ureter  is  dilated  from  axM^unmlation  of  urine  ;  the 
pelvis   is   bIbo  distended,  and  a  hydronephrotic  condition  is 
produced.    Or,  inflammation  and  suppuration  are  set  up,  and 
severe  pyelitis  ensues.     In  one  instance,  Griesiuger  found  the 
kidney  distended  into  an  enormous  sac  filled  with  pus — the 
renal  tissue  being  wholly  destroyed. 

In  addition  t«  these  direct  results,  urinary  concretions  are 
often  formed  on  masses  of  ova,  and  grow  into  large  calculi. 
This  accounts  for  the  fit(iueucy,  uud  endemic  prevalence,  of 
calculous  diborders  in  E^^ypt, 

Griesinger  remarks : — '*  These  various  chang:es  in  the  me- 
chanical state  and  nutrition  of  the  uro-poietic  ujiparalus  fail 
not  to  react  most  deleteriou.sly  on  the  entire  ortfanism.  A 
series  of  cases  have  fallen  undtir  our  notice,  in  which  they  pro- 
duced general  ill  health,  and,  at  length,  death.  Most  of  these 
individuals  were  finally  cut  off,  with  shattered  constitutions, 

by  pneumonia,  dysentery,  and  the  like The  direct  signs 

of  the  di&ease  are  to  be  sought  in  the  uro-poietic  system,  but 
especially  in  the  urine.  Repeated  h&ematuria  in  sickly  indivi- 
dnals,  from  unkno\vn  causes,  often  came  before  us  in  Egypt, 
We  no  longer  doubt  that  the  symjitoms  were  produced  by  dis- 
toma-processes.  The  eggs  of  the  distoma  were  found  by  Bil- 
harz  in  the  urine  of  a  boy  who,  during  convalescence  frxjin 
typhus,  suffered  from  ha>maturia.*  Symptoms  of  pyelitis,  or 
dight  affection  of  the  bladder,  must  be  present  in  numy  cases." 
"  Cases  also  came  before  us,  which  awoke  a  strong  sus- 
Lcion,  tliat  the  Distoma  disease  sometimes  I'm!  its  course  as  an 
acute,  severe,  and  fatal  disorder.  AVe  found  on  two  occasions, 
in  the  bodies  of  persons  who  had  rapidly  died  from  an  onknown 


*  Orietincer  Btatn  thnt  tlie  cIlDical  upect  of  the  labject  ooly  began  to 
igMge  their  atUuiion  «bea  be  and  Billiarx  were  ftbout  tu  quit  Kgjpu 
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acute  disease,  abundant  recent  distoma-changos  in  the  bla^-' 
der,  recent  pyelitis,  and  a  uniform  dark-red  hjperaemia  of  tlwj 
kidneys.    In  other  cases  of  eapposed  rapid  typhus,  tlie  &ame| 
changes  were  found  in  the  bladder  and  ureter."     Thet*c  re- 
Bearches  ojKjn   a   wide   fit-ld   for  conjet^ture.     Not   only  may 
urinary  derangements  and  uncmia  be  occasioned  by  the  ravages  | 
of  the  parasite,  but  septic  infection  may  arise  from  the  accu- 
mulation of  heaps  of  dead  and  dying  animals  in  the  portal 
vessels  ;  or  the  animals  may  creep  into  the  genera!  circulation, 
and  find  their  way  into  organs  of  vital  importance  ;  iu  one  in- 
stance distoma  egg-shellg  were  found  in  the  blood  of  the  left 
ventricle. 

In  a  note  to  his  remarkable  paj>er,  Grieeinger  throws  ont  the 
conjecture  that  the  endemic  hiematuriu  of  hot  countries  may 
be  due  to  the  prescnco  of  this  worm  in  the  urinary  passages. 
A  most  interesting  confirmation  of  tliis  conjecture  has  been 
recently  supplied  by  the  researches  of  Dr.  John  Harler.  Dr. 
Harley  liad  an  opportunity  of  examining  the  urine  of  three 
gentlemen  who  had  resided  at  the  Cape  of  Qood  Hope,  and 
who  had  been  subject  to  the  endemic  hcematuria  of  that  coun- 
tiy.  One  of  these  still  continued  to  be  affected  with  slight 
hcematuria  ;  the  other  two  considered  themselves  cnred  of  the 
hffimaturia,  but  were  subject  to  j^vel.  In  the  deposit  bom 
the  urine  of  all  three,  Dr.  Harley  detected  numerous  ova  of 
the  Bilharzia.  The  condition  of  the  urine  in  the  first  case  fs 
thus  described  by  Dr.  ITarley  : — **  Palc-auiber  coloured,  sp.  gr, 
1017*6,  acid,  deposits  a  deep  layer  of  dirtyisli-white  flocculcnt 
matter,  amongst  which  were  two  short  opaque  filaments  about 
the  T,^  of  an  inch  in  diameter,  of  a  brownish  colour  and  soft 
consistence,  two  shorkr  and  wider  fragments  of  the  same  anb- 
Btancc,  a  little  reddish  muss  of  the  size  of  a  bcmp-seed,  like  a 
L'ttle  clot  of  blood,  and  numerous  white  specks.  The  clear 
limpid  urine,  when  acidulated  with  nitric  acid  and  hcatedt 
deposited  a  trace  of  albumen."  Uric  acid,  oxalate  of  lime  and 
lu-ates  were  also  sometimes  found.  The  deposit,  examined 
microscopically,  was  found  to  contain  pus  corpuscles  ;  and  the 
filamentous  bodies  and  coagula  contained  imbedded  in  them 
great  numbers — sometimes  thirty  or  forty,  or  more — of  bright 
highly  refractive  oval  bodiej=,  which  were  identified  us  the  on 
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,of  Bilharzia  (Fig.  55).  These  obserrations  seera  to  establish 
le  parasitic  origin  of  the  endemic  hoematuria  of  Cape  Colony, 
id  render  it  exceedin^'ly  probable,  that  the  endemic  hwrna- 
iria  of  the  Mauritius  and  other  hot  climates  hra  a  similar 


1^.  U.  Orm  of  DOhiLnia  tumntnlsfji,  fmmd  in  (ho  urlur  nf  a  jtirlrnt  nufforlnff  from 
th«  «ndenih!  lupmiiturlik  or  tlis  Citpi.'  nf  Uuixl  Uxpo.  n,  thxmcut  i*t  mticiw  coittjiln- 
tng  ov»  imbedded  ia  it  x  &U ;  6,  uvit  om  Lbcy  a]ipiMred  iii  iLo  tTv*h  urino  x  100, 
(Altar  Unrlcj  ) 

Of  tlio  Irmhitnt  of  this  parasite  Dr.  Harlcy  observes  : — "  I 

have  found  tlmt  a  drau^^ht  comjiosed  of  nixv.  each  of  oil  of 

turpentine  and  male  fern,  and  niv.  of  chloroform,  in  Jii.  of 

tragacanth  mixture,  given  every  moniing,  brought  away  great 

)      nnmbere  of  th«  ova.     The  Buline  (?  acid)  condition  of  the  urine 

is  much  diminished,  and  the  renal  irritation  and  pain  due  to 

!       the  presence  of  crystalline  concretions  are  much  relieved  by  the 

I      adminislration  of  bicarbonate  of  potash  in  w>pions  djuughta  of 

H  water.    The  alkali  dissolves  the  uric  iu*id,  which  1  believe  to 

^be  the  cementing  medium  of  the  oxalic  dc{H^fiits,  and  thus  the 

disintegration  of  the  calculi  ia  facilitated,  and  their  formation 

prevented"  (L  c.  p.  68). 

From  the  researches  of  Siebold  on  the  trematodc  worms,  it 
may  be  assumed,  that  between  the  ciliated  embryo  above 
mentioned  and  the  adult  sexual  woi*m,  there  are  two  other 
distmct  forms,  which  serve  to  complete  the  chain  of  metamor- 
phoses connecting  these  two  ejctremes  of  development,  Fresh- 
^  water  moliusca  and  fish  are  probably  the  victims  selected  by 
Hthc  para:iibe  during  its  duvclopmeut  through  those  intermediate 
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stajjGs.  Hurley  on  these  grouuds  suggest*  the  following  propljj- 
laetic  measures  in  districta  uffoet^Ml  with  endemic  hajmaturia : 
1.  Tlie  water  should  be  conveyed  from  its  somre  to  ita  desti- 
nation in  covered  chaunelt*,  «o  that  tlie  ova  contained  in  the 
urinury  and  fsecal  ^.iroduuts  of  those  infe&ted  with  the  parasite 
may  be  prevented  mixing  with  it.  2,  Drinking-water  should 
be  tillered.  3.  Salads  which  moy  entangle  small  moUotic'-a  cou- 
tainin»j  parasites^  and  uncooked  molluscs  and  fish  (as  smoked 
fish),  should  be  carefully  avoided. 


III.— STRONG YLUS  GIOAS- liitdolpkL 
(Eu»trongylua  gigas  —Diennff.) 

kTAtxK— BnloKoairet.    SynoptU  90,  knd  p,  SOf. 
•BBOLU— EotoMA,  p.  358. 

Tliis  is  the  largest  of  the  ncmnloid  wonns,  and  in  its  general 
confonnation  resembles  a  gigantic  lumbricns.  The  male  meafiures 
from  ten  inches  to  a  foot  in  length,  and  a  quarter  of  on  inch  in 
breadth,  while  the  female  has  sometimes  a  length  of  more  tlian 
a  yard.  It  is  distinguished  IWtm  the  coumion  round  worm  by 
ita  reddish  colour  (which  is,  however,  ap|»arcntly  due  to  the 
sanguineous  fluid  in  which  it  is  usually  bathed),  its  greater 
size,  and  the  existence  of  six  nodules  or  pupilhe  round  the 
mouth.    The  Ascim's  lumbricoides  has  only  three  oral  papillie. 

This  worm  is  almost  peculiar  to  the  kidney  and  urinary  pas- 
sages, and  is  very  rarely  found  elsewhere.  It  inhabits  weasels, 
the  North  American  mink,  and  has  been  found  in  the  dog,  wolC 
horse,  ox,  and  some  other  animals.  It  is  of  extreme  rarity  in 
the  human  subject.  Of  the  seventeen  alleged  cases  collected 
by  Davaiiie,  he  only  classes  seven  as  even  probable  instances. 
There  are  none  of  recent  occurrence  ;  and  it  is  evident  that 
most  of  the  alleged  c^ses  were  really  examples  of  lumbrici, 
which  had  penetrated  into  the  urinary  jiassages  from  the  in- 
testines. 

A  very  fine  specimen  is  preserved  in  the  museum  of  tlw? 
London  College  of  Surgeons,  which  I  have  had  an  o|ii>ortunity 
of  examining.  It  is  an  undoubted  stitrng^'lus,  more  than  a 
foot  long.     It  originally  belonged  to  Brookes's  museum,  and  is 
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lentered  in  Drookes's  catalogue  as  "an  uncommonly  fine  spcci- 
len  of  an  enormous  worm  (tttrougylus  gi.^^as)  found  in  tlie 
ddney  of  a  patient  of  the  late  Thomas  Sheldon,  Esq." 

-PENTASTOMA   DE^TlCVLATUU-nudoipM. 

^ivAiin— KaioMftlres,  pp.  IxxxvUl  aod  293. 

rAO»K— Arcbir  dor  Pbjr«iologisclie  UeilkaQde.    1802,  p.  5S1. 

tveoLD— EnioxuA,  p.  SV4. 

This  is  a  rery  minute  encysted  parasite,  about  a  Hne  and  a 

Imlf  long,  elulvshajKHl^  with  a  double  pair  of  hooka,  and  devoid 

of  sexual  organs  (see  Fig.  56).    It  is  conjec- 
tured by  Davuine  to  be  the  larva  of  jwn- 

tastoma  twuioides,  which  infests  the  frontal 

sinuses  of  doga  and  horses.    No  eymptoras 

ire  known  to  be  produced  by  it. 
The  only  known   insUmce  in   which  the 

tparasite  was  Umnd  in  the  urinary  organs  is 

the  following: — In  making  the  autojtsy  of  a 

painter,  sixty-two  years  of  age,  who  died  of 

iBright's  disease,  "Wagner  found  on  the  con- 
vex  border  of  tbe   right   kidnoy   a    small, 

."Hrhilish,  slightly-raised  oval  pat^h  of  fibrous 

jappetirancc,  about  one-seventh  of  an  inch  long. 
;t,  was  situated  under  the  cnpsule  of  the  kid- 

sney.     Tliis  little   body   was  hollow  in   the 

interior :  it  containeii  a  yellowisli  mass,  which 

on  examination  disclosed  tiie  presence  of  a 

worm,  which  was  recognised  as  the  [>euba5- 

toma  dcntieulatam  of  Hudolphi. 

This  worm  is  common  on  the  surface  of  vio    - 

IG  liver  in   goaU,  oxon,  rabbits,  cats,  and  ''^'.^t'";"'!.!;  m^ 
>mc  other  animals.      It   has  also  recently    ^'^^  (AfivrZonkcry 
»een  found  on  the  surface  of  the  liver  in  man,  by  Zenker  in 

Dresden,  I[et.uhl  in  Vienna,  and  by  Virchow,  Wagner,  and  Fre- 
in  other  parts  of  Germany.     Cobl>old  slutes  that  Dr. 
juxihifion,  during  the  time  he  held  the  office  of  rathologist  nt 
lie   Middlesex   liosiiital,  diligently   se;irched   for  it   without 

ttUCCCHS. 
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V.-ERRATXC  WORMS. 

Intestinal  worms  sometimes  penetrate  into  the  nrinary  pas- 
sages, and  are  voided  with  the  nrine.  In  women,  thread  worms 
occasionally  creep  into  the  bladder  through  the  urethra  ;  and 
in  both  sexes  lumbrici,  and  joints  of  tapeworm,  have  been 
known  to  creep  into  the  bladder  through  fistulous  communica- 
tions, caused  by  abscesses,  passage  of  pins,  lithotomy,  &c. 

VI.— SPURIOUS  WORMS. 

The  spiroptera  hmninis  of  Rudolphi,  the  diplosoma  crmata  of 
Farre,  and  the  dactylitis  aculeatm  of  Curling,  hare  been  clearly 
proved  by' Schneider  and  Cobbold  to  be  examples  of  imposition 
-^witting  or  unwitting — on  the  part  of  patients.  The  history 
of  the  so-called  diplosoma  crenata  of  Farre  furnishes  one  of  the 
most  remarkable  examples  ever  put  on  record  of  long-continued 
and  successful  deception  practised  on  scientific  inquirers.  The 
following  references  may  be  consulted  on  the  subject: — ^W. 
Lawrence,  Med^-Chir,  Trans,  vol.  ii.  385  ;  A.  Farre,  BeaUs 
Archives  of  Medicine,  vol.  i.  p.  290  ;  A.  Schneider,  Eeicheri  and 
Dubois's  Archiv,  1862,  p.  275 ;  Cobbold,  Entozoa,  pp,  403, 409; 
Curling,  Med.-Chir.  Trans,  vol.  xxii.  p.  274. 


CHAPTER  XIV, 

ANOMALIES  OF  POSITION,  FORM,  AND  NUMBER 
OF  THE  KIDNEYS. 


Chopart— Milad.  A.  VoIm  Urmiire*.  (BdiL  by  B^Im.)    P»ri»,  1855,  p.  5J. 

RATXR-MAlad.  (1.  RciuR.     T.  Hi.  709. 

DcuiAX— Gu>'b  Hosp.  RciwrU.     1860,  p.  404. 

KosENSTEiv— N'iereukniukboiten.     p.  472. 

VoouL-Kraiikti.  J.  Hurnberciteaden  Orgvw.     Krl.  ISCS,  p.  706. 


Thk  kidneys  arc  subject,  like  other  organs,  to  certain  devia- 
tions from  their  natural  aitnation,  form,  and  number.  Most 
of  these  deviations  are  congenital  ;  others  are  acquired  later 
in  life,  througli  accident  or  disease.  Some  of  them  are  appre- 
ciable during  life,  and  are  liable  to  be  confounded  witli  wholly 
dityorcut])athological  states:  others  are  entirely  latent ;  and  are, 
BO  long:  as  the  healthy  state  is  maintained,  iiomse  detrimental 
to  tlie  subject  of  them  ;  but  brinj^  greatly  increased  risks,  under 
certain  contingencies  of  obstruction  to  the  course  of  the  urine. 

I.    ANOMALIES  OF  POSITION. 

The  kidneys  may  occupy  an  unnatural  situation,  and  remain 
|K'rmancntly  fixed  in  that  situation  ;  or  the  misplaced  organs 
may  possess  a  certain  mobiliUj, 

A,  Fixed  MaJpo8iiio7i9  of  the  Kidmya, 

The  kidney  may  be  dispUxced  downwards,  upwards,  or 
laterally,  by  the  pressure  of  a  tumour  growing  in  its  vicinity, 
or  by  an  enlarged  liver,  Bpleen,  pancreas,  or  supra-renal  body  : 
iu  Lhetie  cases  the  malpobiliou  \&  acquired.      But  the  maU 
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position  may  also  be  corigeniUiL  Instead  of  hnng  beside  the 
vertebral  coIudid,  deep  ill  the  lumbar  rcLrjon,  tl»e  organ  may  bi' 
fixed  in  front  of  the  vcrtobnc.  or  on  the  brira  of  tl)e  [>elvis,  or 
within  that  cavity  ;  in  a  case  figured  by  Huysfh,  the  kidney 
lay  cross-wise,  with  its  hiluB  turned  upwards,  the  nraier 
dest^ending  l»ehind  it. 

A  kidney  congcnitally  misplaced,  usually  deviates  more  or 
less  from  its  natural  confignration,  and  is  associated  with  mal- 
position of  some  portion  of  the  large  intestine  imd  pritoneuni. 
The  rcual  artery  and  ureter  also,  necessarily,  deviate  less  or 
more  from  their  natural  distribution.  Tlie  con*esj>onding 
supra-renal  capsule  doe»  not  (in  congenital  cases)  follow  the 
kidney  into  its  abnomuil  situation,  but  invariably  occupies  it« 
usual  place  in  the  lumbar  region. 

By  far  the  most  common,  and  also  the  most  pi-actically 
imjwrtant,  of  the  fixed  mis])lacenients  of  the  kidney,  are  those 
in  which  the  organ  lies  within,  or  ui>ou  the  brim  of,  the  pelTJSL 
In  these  cases  the  misplaced  organ  is  liable  to  be  felt  during 
life,  either  through  tlie  abdominal  wall,  or  the  vagina,  and  to 
be  mistaken  for  some  other  object ;  if  it 
lie  within  the  pelvis,  it  may  embarrasH 
and  complicate  ^mrturition. 

In  nineteen  cases  of  congenital  mal- 
position of  the  kidney,  which  I  hate 
been  able  to  collect  and  con^pore,  tiie 
abnormality  was,  in  every  instance,  con- 
fined to  one  kidney  ;  and  the  loft  kid- 
ney was  much  more  commonly  offecteil 
than  the  right  (left  H,  right  5). 

The  mott  frcfjui-nt  of  these  deviations 
was  to  find  the  kidney  l)nng  obliquely 
on  the  sacro-iliac  synchondrosis,  as  re- 
presented in  Fig,  57.    In  some  of  the 
»     .,  1  «*  ,..j      ,_*_        cases,  the  organ  was  fixed  beside  the 

Pio.  AT.   Loft  kidney,  lying  on  ^ 

tboioftMcr(.-uiac«yticbPrMi-  utcrus,  or  transverscly  between  the  reo- 
hi  Umi  fwawMiou  of  Dr.  tmn  and  bladder,  or  acrofis  the  promi- 

nence  ol  the  sacnun. 
Mr.  Canton  has  deficri1>ed  and  figui*e<l  a  conous  speciuien. 
taken  from  a  man  who  died  (of  broncliitis)  at  the  age  of 
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'twenty-Bevcn.  There  were  no  renal  Bymptoma  during  life. 
The  rijrht  kidney  \vm  in  all  reR|>ccts  normal ;  but  the  left  was 
situate*!  below,  and  between,  the  bifiircration  of  the  aortA,  as 
'shown  in  Pig.  58.  Instead  of  presenting  the  ordinary  kidney- 
shape,  the  gland  wna  rudely  oval,  and,  on  some  parts  of  its 
snrface,  lobiilated.  The  |>elvis  of  the  organ  was  directed  alinr»gt 
immediately  forward,  and  the  upper  portion  of  the  ureter  was 
dilated,  owing  to  the  impaction  in  it  of  an  oxalate  of  lime 
calculus,  weighing  2i  drachms.     The  left  renal  ai*teriea  were 


two 


,  M.    Mr.  Conttn't  cam  d(  mic|4aeed  utd  lobiiLtted  kf(!n«y.~(TYom  Uu  Tnin»- 
ftcUouft  of  tbo  Patbologlca)  Sxcioty,  vol.  kUI.  p.  14T.) 

in  number,  and  sprang  from  the  fore  part  of  the  aorta  Bt 
lort  distance  alxn'o  its  division.    The  sigmoid  flexure  ol 
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the  colon  was  placerl,  as  represented  in  the  engraring,  on  the 

right  side  of  tlie  kidney. 

It  rarely  hapfxjus,  that  malpositions  of  this  class  produce  any 
evidence  of  tlieir  existence  during  life  ;  but  sometimes,  as  in 
the  two  following  cases,  the  misplaced  organ  forms  a  palpahle 
tumour  in  the  abdomen^  which  is  liable  to  be  misUiken  for 
something  of  a  more  serious  character  ;  or^  in  the  female,  it 
may  constitute  an  obstacle  to  parturition. 

Case  I. — l^fl  kidntij  vutl/ortmdy  and  ailiinUd  fA^tr  Uu  Uft  xicro-iimt 
ij/nehondrons,  misOtkeii/ftr  cut  abd(ntiiiutl  tuinour.  {Ihtrhamt  Oa}f9 
Hasp.  Reports,  1860,  p.  407.) 

Mr.  W.  S.,  prcHoiisly  in  good  licalth,  BuflVrpd,  ot  the  age  of  forty-fir^ 
froiD  n.  seven*  uttnck  of  fever.  During  \i'\a  recovery  lie  uotieed,  fur  the 
first  time,  a  tunimir  dcvply  seated  in  the  hypogflstric  region,  somewhat  on 
the  left  of  the  middle  lino.  I'his  tunioiir  wah  fotiud  uu  eXBmiuntiou  to  b« 
oval  ill  form,  somcwhKt  cliuttic  to  Xha  touch,  und  fixed.  It  ima  not 
iio<Iulsted,  aor  did  it  |irf»(.-iit  any  disliucliw  elovatious  or  dfiiTmiollik 
Mnnipulatioa  gave  tiw  U*  very  disugreeable  scn&utiuus,  bnt  iiot  to  Kent* 
pniii.  Cuusiderublo  alarm  v;ns  felt  by  the  palteiit,  eNptH:iKny  b»  toin* 
iiiombers  of  his  family  liiid  died  from  "tumour  in  the  alKlomcu.*^  In  th« 
counw.'  of  a  ahorl  time,  when  convaleiiconce  frum  the  fever  wa«  entaMiithnl, 
a  second  opinion  wua  taken.  Tlie  conclusion  Rrrived  at  waa,  that  there 
existed  iu  the  lower  part  of  the  abdomen  "a  tumour  uf  doubtful  chara4:t«r.** 
Iodine  oiutnient  wus  aj>plied,  and  iiKlide  uf  ]>oLa$Kiuni  taken  intenially. 
The  trtatraent  was  continued  for  some  time,  hut,  of  course,  did  not 
produce  the  aliglitest  effect  on  the  tumoar.  Mr.  S.  never  thoroughly 
recoTored  hin  heulth  and  strenj^h,  and,  about  four  or  five  years  aftiir  lUii 
attack  of  fever,  died  uf  piilmunnry  duieaae. 

AiUupgy.—Vimn  opening  the  abdomen,  it  was  at  once  seen  that  Hm 
supposed  tumour  yias  nothing  mttra  than  the  Inft  kidney,  whirh  wia 
situated  ovitr  the  fnicro-iliac  .syni^tiondruaia,  and  extended  aomewhat  on  the 
pnjuiontory  of  the  Mcram,  and  also,  by  ita  lower  part,  into  the  traa 
pelvia.  The  colon  formed  no  Kignioid  flexure  in  the  left  iliac  fuHau,  but 
paaaed  aeross  tlio  middle  line  ;  and  the  commencement  of  the  rectum  was 
on  the  right  aide  of  the  siterum.  The  snpm-romU  ca]Mulo  wa^  in  ita 
noniml  position.  The  kidney  presented  two  depresaionH,  which  divided  ita 
surface  somewhat  iuiliAtinetly  into  tlirci}  portioua.  The  principal  iirterial 
supply  was  derireil  directly  from  the  aorta,  by  a  branch  coming  i^fT  just 
above  the  bifiin-ation  ;  a  branch  of  the  common  iliac  utUtv  of  the  opposite 
side,  ond  a  brunch  of  the  iutcniid  iliac  of  the  same  side,  al^o  guppUed 
ditfereut  parts  of  the  organ.  There  was  one  principal  vi-in,  which  i«saed 
from  the  internal  and  poittcrinr  part  of  the  kidney  into  the  vena  OAva  just 
alxjve  the  junction  of  the  common  iliac  veins.  The  ureter  resultMl  finBi 
the  junction  uf  foiu-  branches ;  of  those,  two  came  from  the  upper  and 
posterior  piirt,  while  the  two  )irinci])ul  ones  came  fmrn  tiiu  unterinr  and 
luwer  \Mxrt ;  these  branches  joined  one  another  about  an  inch  fh>m  thox 
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svcral  poiiitH  of  exit  from  tbc  orgiin.    Tliiia  thia  kidney  presented  no 
^diatiiirt  hiliifi,  nor,  couMMfUtutly,  did  it  pfi8so«a  the  characlpristic  kiduey 
lhii|w.     Tliu  right  kidney  was  iu  its  xuiturai  ]>otdtioii,  and  both  gluiids  were 
[uito  heulthy. 

!a8B  11. — A  mispiaeed  Itfl  Jcidtuy  qfering  an  oMaele  to  parturition, 
(1/ahl,  cited  by  Jlayer,  1.  c,  lorn.  iii.  p.  774. 

The  suhjcct  of  this  ob«ervfttiou  was  a  woman,  in  whom  the  left  kidney 
atuat«d  deeply  on  the  inxifle  of  the  \*ioa»  miis«le.  In  two  labours, 
mgh  which  thw  woiniin  had  [>aKscd,  a  tunjnur  wiw  fDraiud  eftfh  time  on 
the  left  Elide  of  tho  {lelvia,  which  excited  fixed  aud  iiicrea-Hiug  jutin  with 
each  contmctioa  of  the  uterus  ;  tho  passage  of  the  ]icad  was  thereby 
retardedt  but  both  accouchements  were  luppily  acooinpliahod. 

The  fh'/tffnoais  of  a  misplaced  kidney,  forming  a  pelvic  or 
abdominal  tumour,  rests  on  the  moderate  size  and  the  smooth 
aatic  feel  of  the  tumour,  together  with  the  existence  of  a 
Trant  of  ftilness,  or  n  slif^ht  hollowing,  of  the  eorresjionding 
lumbar  ref^'on — denoting  the  absence  of  the  kidney  from  its 
usual  plncc.  The  8hai)e  of  tfie  tumour,  when  renif<tnn,  of 
courne  greatly  assists  the  diagnosis ;  but  in  a  large  majority 
of  Huch  malpositions,  the  ixjculiar  kidney  shape  is  not  preserved. 


B,  Movable  Kidneys. 
in  addition  to  the  references  on  p.  501,  see  : — 

I^Med.  Tlmea  aud  Ghii.,  1858,  L  p.  7,  etc.,  and  1860,  t  p.  30. 
^plHjLZKa— [bid,  18S7,  i.  £75,  aodClin.  Burop.,  185^,  Nu.  2, 
'aiTJt— Archives  G^nSralea,  1859,  Aog  and  Sept 

HKMuon— Klifitk  d.  llDterleiU-Krankh.     Berlin,  1858.     Bd.  iii.  p.  S67. 
Bkcqoet— Archives  G^u^rale*.  ISO/i.  Jan. 

CAaK$-3«e  Uneet,  1802,  ii.  p.  n9  ;  1803,  i.  p.  521,  ii.  p.  839  ;  Med.  TIroea 
and  iHx^  1837,  p.  661  ;  1858,  i.  p.  »»],  ii.  p.  3(t  ;  185!),  ii.  p.  426  ; 
18tm,  i.  p.  9  ;  1864,  July  Ifth  ;  Midland  Joaru.,  Jan.,  1858;  Pra^. 
Vicrteljahraebr.,  Hd.  51. 

Vague  allusions  to  mobility  of  the  kidneys  are  found  in  the 

rorks  of  the  older  writers  (Mesu^  and  Eiolan),  but  to  Rayer 

belongs  the  credit  of  having  first  pointed  out  the  practical 

bearing  of  this  condition,  and  tho  symptoms  and  signs  by  which 

it  may  be  recognised  during  life.    In  this  country  the  subject 

lias  been  ably  illustrated  by  Dr.  Hare,  under  who^sc  observation 

fewer  than  seven  cnsi'K  huvL*  ful Ion.  Mr.  Diirlimii  has  brought 

)gether  and  collated  all  the  instances  (10  in  number)  whieb^ 
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up  to  thnt  time  (1860),  had  been  verified  by  post-mortem  cx- 
aiuinatioTis.  Oppolzer  and  Hcuoch,  in  Gemiaov,  have  com- 
tributed  a  number  of  cases  ;  Fritz  1ms  oiialyKud  all  the  cases 
published  prior  to  1859  ;  aud  in  the  ]»resent  year,  Kce(iuet  has 
oontribiitod  nn  essay  on  the  pathotrenesis  of  movable  kidneys.. 
The  tbUowing  account  is  based  on  an  analysiB  of  51  caises 
derived  fVom  l)ie  sources  above  indicated. 

it/sical  Su/fts  and  Si/nipfoms. — The  kidneys,  in  their  normal 
ite,  are  secured  in  their  ftosition  by  a  thick  investment  of 
adipose  tissue,  and  a  reflection  of  tlie  peritoneum  which  passes 
over  their  anterior  surfaces  ;  but  under  certain  circumKtances, 
one  or  both  kidneys  break  away  from  these  not  yejry  firm  at- 
tachments, and  flouL  loose  amid  the  abtloiniual  viscera — no 
longei"  bound  except  by  their  blood-vesHcls  and  excretory  duets. 
The  degree  of  mobility  and  of  change  of  position  which  the 
kidney  ac<]uirea  in  these  cases  varies  greatly.  In  the  generality 
of  cfiRitiij  the  organ  descends,  when  the  patient  is  standing  up- 
right, below  the  margins  of  the  ribs,  and  occupies  a  diagonal 
position,  extending  from  below  upwards  and  outwards,  midway 
between  the  costal  border  and  the  umbilicus.  In  this  situation 
it  forms  an  oblong  tumour,  having  the  shape  and  feel  of  thit 
kidney.  It  can  be  pushed  in  various  directions — upwards^  or 
downwards,  or  laterally — over  a  space  of  several  square  inches. 
In  persons  with  flaccid  bellies,  the  gland  can  be  actually 
gras|>cd  with  the  hand  ;  nnd  a  sickening,  sinking,  sensation  is 
experienced  when  it  is  compressed  ;  otherwise  it  is  usually 
painless.  \Yhen  the  patient  lies  horizontally,  the  displaced 
kidney  c-au  be  tltrust  back  again  by  the  hand,  into  its  natunl 
situation  in  the  lumbar  region ;  but  it  generally  resumee  ill 
unnatural  place  when  the  pressure  is  withdrawn.  The  respin- 
tory  movemenl-8  and  the  iKjslure  of  the  bt>dy  exercise  a  marked 
influence  on  the  [josition  of  a  movable  kidney.  Deep  inspi- 
ration causes  it  to  descend,  and  deep  expiration  to  ascend  ;  it 
falls  over  to  the  linea  alba,  or  in  the  opposite  direction,  as  the 
body  is  inclined  to  this  or  that  side.  In  the  slighter  cases,  half 
or  three-quarters  of  the  length  of  the  organ  is  palpable  through 
the  soft  abdominal  walls,  along  the  borders  of  the  false  ribs : 
but  the  displacement  is  generally  more  considcmble  than  this  ; 
in  a  case  mentioned  by  Jolmsou  the  kidney  bad  drilled  below 
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e  ambilicns  ;  iu  another^  related  by  Day,  the  kidney  lay  in 

e  iliac  fossa,  and  conlJ  be  moved  hither  and  thither  over  a 
cc  of  three  or  four  inches.    When  the  patient  reflines,  the 

isplucod  off^an  occupies  a  hi^ht*r  yx^sitton  thna  after  long 
ding  or  walking.  IVroufision  does  not  3'icld  a  ddll  s<nmd 
Over  ft  movable  kidney,  bnt  a  muRied  U'mpimiticnote.  When 
the  loins  are  examined,  a  flattening  or  slight  hollowing  of  the 
renal  region,  on  the  side  of  the  disfilacement,  is  perceived  ;  and 
the  percussion  note  is  tymjianitic — showing  tluit  the  al>sent 
kidney  is  replaced  liy  intestine.  When  the  organ  Ih  thmst  back 
by  the  hand  into  its  original  position,  the  natural  bulging  in 
the  loin  is  restored,  and  the  bowel  sound  disapjjears. 

The  subjective  symptoms  are  somewhat  vague.  There  is 
usually  a  feeling,  more  or  less  intense,  of  dragging  and  weight 
in  the  abdomen  ;  sometimes  it  amounts  to  no  more  than  a  dull 
uneasiness,  chiefly  perceived  after  prolonged  standing  or  excr- 
ci§e.  The  movements  of  the  disphicod  organs  arc  distinctly 
perceived  by  some  patients  ;  in  one  instance  they  were  mis- 
taken for  the  eupjx)sed  movements  of  a  child  in  the  womb. 
Severe  i>aroxysms,  resembling  nephritic  colic,  occurred  in  some 
cases.  Two  of  ltayer*fi  cases  had  neuralgic  pains  running  in 
the  course  of  the  anterior  crural  and  sciatic  nerves.  Con- 
stipation appears  always  to  aggravate  the  sensations  of  the 
patient.  Consciousness  of  the  existence  of  a  tumour  within 
the  abdomen  seems  to  produce  a  h}'pochondriacAl  state  iu  some 
individuals. 

The  secretion  of  nrine,  which  is  always  healthy,  go*s  on 
generally  without  the  least  alteration  ;  but  in  one  of  Jago's 
Cases  th?re  was  urgency  of  micturition  when  the  kidney  was 
pressed  towards  the  pubes,  and  in  one  of  Henot^h's  cases  the 
same  symptom  occasionally  occurred  on  long  standing. 

The  only  complications  (not  clearly  accidental)  observed 
were,  epigaijtric  pulsation,  and  congestion  and  enlargement  of 
the  displaced  kidney  :  iu  three  cases  ([jcrliaps  four)  hydro- 
ephritic  distension  of  the  renal  pelvis  existed. 

The  two  following  examples  furnish  typical  illustrations  of 

ovable  kidneys : — 

Cask  I. — Mrn.  D.,  irt.  36,  the  mother  of  wvcnU  eliildren,  liod  been 
cic<au>ionaUy  antler  Dr.  U«re*»  care  for  wvoial  years.    She  hod  siilTercil  fcuco. 
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anscmia  and  oligo-mroorrhoeaf  but  got  quite  well  of  these.  She  had  after- 
wards  an  attack  of  gaatrodynia,  when  she  had  also  mach  languor  and  de- 
bility,  with  weight  and  sinking  sensation  at  the  epigastrium. 

In  the  spring  of  1852,  Dr.  Hare  attended  her  for  a  slight  bronchial 
attack  :  when  she  got  better  of  that  she  complained  of  a  "  beating  sensa- 
tion  "  down  the  middle  of  the  abdomen,  and  also  of  having  at  the  upper 
part  of  it,  on  each  side,  *'sonie  swellings  which  on  pressure  slipped  up 
under  the  ribs."  She  had  had  a  sinking  sensatiun  at  the  epigastrium  for 
years,  but  it  was  only  about  twelve  montlis  that  she  had  felt,  on  applying 
her  liand  there,  a  tumour  in  one  (the  right  ?)  hypochondrium,  and  about 
four  weeks,  another  on  the  other  side.  The  aortic  impulse  had  been  tibo- 
blesome  for  five  weeks  past. 

On  making  an  examination  of  the  abdomen  {which  was  rather  thin,  and 
of  short  antero-posterior  diameter,  while  the  parietes  were  also  flaccid),  the 
aortic  impulse  was  found  to  extend  from  the  upper  part  of  the  epigastrium 
to  more  than  an  incli  below  the  umbilicus,  and  it  was  exceedingly  well 
marked  and  strong.  The  left  kidney  was  situated  lower  than  usual,  but 
readily  glided  when  pressed  upon,  from  under  the  fingers,  deep  into  the 
hypochondriac  region,  while,  on  the  other  hand,  it  might  be  pushed  some 
distance  downwards :  the  right  kidney  presented  the  same  phenomena, 
except  that  it  was  much  more  mobile^  and  could  be  detruded  downwards 


Fio.  59.  Dii^fram  nbowing  the  vaiying  poritioDB  of  the  kldnoys  in  the  oaw)  of  Hn.  D 
A  A.  MarjrinB  of  costal  cartilagoH.  B.  Right  kldnoy :  ordinary  portion  when 
IKitient  is  in  rocumbont  position.  C  C.  Ditto,  on  deep  innpirution.  D  D.  Ditto, 
poDitiun  to  which  it  can  E>o  moved.  E  F.  Left  kidney  ;  changes  in  position  of.— 
(After  Hare.) 

so  far,  that  the  whole  of  it  could  be  felt  some  distance  below  the  costal  car- 
tilages, and  its  form  well  made  out,  owing  to  the  thinness  of  the  pwieteSb 
(See  Fig.  59.) 
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A  beUAdonna  plaster  was  applied  to  the  abdomen,  anil  some  tinct.  ferri 
uiclUor.  and  tiuct.  calumtie  were  givon.  The  i>atiuut  was  aflvr- 
s  seen  several  tiuips  by  Ur.  Hare,  aad  again  very  recently  :  nt  times 
•ho  had  been  free  from  all  iTiml  pain,  but  lately  she  hnd  again  fult  sume- 
what  weaker,  and  she  had  had  more,  botli  of  the  Hbdominul  impiilHo,  and  of 
the  dragging  sensatiun  in  the  loins,  though  the  pain  wiut  by  uu  im^aiiB  so 
much  there  as  it  was  a  few  yearn  ago.  On  exnmiuiug  thu  alKloiuon,  the 
mobility  of  the  kidneys  (rapecinlly  of  the  left  one)  appeared  to  be  iMathan 
formerly,  thouf;h  that  of  the  right  one  was  still  very  notable.  {Uarc^MetL 
Tima  and  Oat,,  1858,  i.  p.  86|. 

Case  II.  — A  woman,  aged  forty>tbree,  waa  admitted  into  the  Charity 
{Paris)  on  Dee.  13,  1836. 

She  waa  of  a  pble^nnatic  temperament  and  spare  habit ;  but  stated  tbat 
the  had  nevtir  been  laid  up  until  the  last  eight  days,  duriug  whlcb  she  bad 
sofiered  from  ct-Ucky  diarrhoia.  The  tongue  was  dirty  reddish  at  the 
point,  white  in  the  centre.  There  were  anorexia  and  thirst.  The  abdomen 
was  aligbtly  tender  on  pressure— no  nausea  or  vomiting. 

On  examining  the  abilomon,  Uiere  wn^  felt  on  tlie  riglit  side,  below  the 
liver,  a  hard  smooth  tumour,  having  the  form  of  the  kiduey.  Its  otit- 
lines  cuold  be  plainly  traced  ;  il  was  movable  ;  and  could,  so  to  speak, 
be  grasped  witb  the  hand,  and  pushed  almost  as  low  as  the  umbilicus,  or 
thrust  under  the  liver.  The  tumour  was  so  isolated  from  the  livur,  that  it 
could  not  be  confounded  witb  that  organ,  nor  with  tlio  j^all  blndder.  In 
the  correiipoiiding  lumbar  region,  a  liullow  was  felt.  The  position  of  tlie 
loft  kidifey  could  nut  be  exactly  determine*!.  The  patient  stated  that  «he 
felt  a  dragging  ui  the  abdomen  towards  the  umbilicus  ;  but  she  added  that 
this  pain  encircled  the  loins  :  her  aubwt'rs  showed  that,  in  addition  to  tbo 
pusing  derangement  of  the  digestive  organs,  tliere  was  superadded  a  habi- 
tual ailment  reaembliug  liypochondria. 

There  was  no  pain  in  the  corrcsjiouding  tbigli,  nothing  unnatural  in  the 
urine,  an<l  tuM-cr  any  interruption  to  ita  flow. 

The  patient  had  been  once  pregnant,  and  bad  had  two  miscarriages.  By 
diet  and  repifsu  tlie  alight  gaslro-inteiitiHal  disturbance  speedily  subsided  ; 
but  the  tumour  and  the  pains  (real  or  exaggerated)  in  the  abdomen,  back, 
&c.,  remained. 

A  diachylon  plaster  was  placed  on  tho  belly,  and  over  this  a  tight  bnn- 
dagc,  wliich  exercised  a  strong  pressure  on  the  contents  of  the  ab([onie». 
The  patient,  who  the  evening  before  hod  stated  that  irtauding  and  walking 
aggravated  the  abdominal  paina,  felt  relief  from  tho  applioation  of  tho 
boniUge. 

She  loft  the  hospital  Dec.  22,  1836,  feeling  Acarcoly  any  or  no  |>ain  in 
theltcliy.  But  it  was  remarked  that  there  was  that  ('xti^erntion  un>l  want 
of  precision  in  her  answers  to  educations,  so  common  among  hyjrochoudriaca. 
Maifer^  L  c,  iii.  p.  7S1) 


Etiolofftj. — Mobility  of  the  kidneys  ia  mnch  more  common  in 
women  than  in  men ;  and  more  common  on  the  right  aide  than 
the  left.    Of  the  fifly-onc  cases  which  I  have  been  able  to  col- 
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leut,  fortv-six  were  women  and  only  five  men.     In  foriy-«ii 
case^  intVinnation  is  given  as  to  the  side  affected : — 

lu  SS  the  right  kidney  filimo  whs  nioriU>le. 

—  8  th«  li'ft  kidney  alone  wur  mornbU. 

—  10  both  kidneys  were  momble. 

The  age  of  the  iiatients  varied  from  eighteen  to  sixty-fire 
years — the  ,L:cneral  ranj:^  huing  between  twenty-five  and  forty, 
whic'li  c'oiTesponds  roiiglily  to  the  child-bearing  ijeriod  in 
women. 

In  a  large  number  of  tbe  cases  no  clear  determining  cause 
could  be  indicated  ;  in  several  instances  the  afTection  was  attri- 
buted to  tlie  effects  oF  rejKated  or  protracted  labours.  In  one 
case,  related  by  Henoch,  the  right  kidney  became  movable 
after  a  blow  on  the  right  loin  :  in  another,  which  may  be  here 
quoted,  from  the  sunie  author,  both  kidneys  became  movable 
after  a  l';ill  from  a  horse. 

Case  111.  — A  niiUury  offie^r  fell  fVom  hia  horw  some  years  prurioosly  iu 
cxtfcuting  a  nittiiccuvrc,  anddc-iL-endcd  on  his  fuct,  witli  violent  concoaMonof 
tlie  entire  iHily,  but  no  innnMiate  evil  results  folluwc^.  About  bidf  ayear 
after,  lie  Miitlitf  Illy  disi'oven-d  «  swelling  in  tlic  Irfilly  nenr  the  navel  ;  r  ftw 
inontlis  bvtcr,  ii  JitH^ond  siniilnr  Hwnllmg  was  \ie.Tce'ivcd  on  the  left  side, 
ulnrh  wiifi  uiip])Osod  to  be  nn  cnlorgod  spleen.  A  ctdcbratird  siii>ptOB. 
whom  hv  i-oii*>ult*<d,  judged  tbu  tumourn,  on  account  of  tbdir  luobllily,  to 
be  eiilnrgf^d  nicBiinterii!  gluiids,  and  recommoudod  the  use  of  CftrUbtit 
watcr»,  but,  of  rourse,  without  any  I'lFtict. 

"ft'hf  II  exaniiuL-d  by  Henoch,  the  following  condition  was  found: — In  the 
upiigbt  jKMiition  of  the  patient,  who  vraa  aomt^what  thiu,  two  iJjght 
proiiiinentMn  wtTc  visible,  one  on  each  side  of  the  navel,  and  &Wjui  nri> 
inches  distant  th<Tefit)m.  Tlkcsc  jirnminences  yielded  a  soiiurtms  Htiiuid  eo 
iwrcuiitsiau,  and  revimletl  tbumsolveH  on  jmlpntion  as  atnootli  oblong 
tumours,  about  tlio  size  of  goose  eggs,  with  runndt-d  nturj^ns.  Tbe 
]iosition  find  fomi  of  the  KWellingM  were  perfoctlj'  symnn-trical.  8tliMig 
|tr&j(«ui't  npoii  them  did  not  f^xactly  excite  pain,  but  caused  a  ienutioa 
res«Uiblinj<,  us  iho  patient  aaid,  that  produot-d  by  S'^ne^-zinj^  the  t«'t»tielM. 
Hy  contiiiunu.s  ]ireMure  upwanla  and  backwanU,  both  tiiiiioufx  rnuld  I* 
wwly  llinist  into  the  lumbar  n^^^nons  ;  but  thty  n>fiiiinnd  thrir  old  intsiiion 
when  tbe  itris^iure  was  withdrawn.  The  tumours  also  diiiu]f]>eari'd  wbcu 
the  patiuut  rtcliued  on  the  back,  but  on  resumption  of  the  npri;{ht  po»>tups 
they  became  again  perceptible  in  a  short  time  When  the  patient  Uy 
quietly  on  bin  hack,  he  could  rf^nder  the  vani<!.hed  tnmuiirs  agnin  p]il|mbl», 
by  strongly  piesRinR  with  his  timmbs  in  the  lumbar  regiim  ;  the  tunionrt 
then  sprang*  forward  with  elasticity.  The  lumbiir  regions,  when  the  patient 
fttood  uprinht,  were  suracwliAt  sunk-in.  There  were  no  urinary  aymptoma. 
The  only  inconvenience  which  the  patient  ex^ieriouced,  cooai^tvd  iu  an  ttn- 
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piMMiit  dra^n>{  sensation  in  the  Atfunliitf^  position,  which  rviUt'ntly 
il'-]*ciiiie»l  en  the  wviglit  o!  the  tiepi'e&itrd  or;»flns.  lie  also  coinplnincil  of 
diniinishiiig  sttnigth  iu  tlie  lowor  liiulia  ;  thitt  nnn  not,  however,  dnc  to 
the  niohility  of  the  kidneys,  but,  us  waa  jiroved  later,  to  a  cummeiicing 
tAbeh  dorsuIiA.  An  nbduuiinal  iMmliige  did  not  iu  this  case  produce  any 
g*x«i  ttfect.     {Henoch,  I  c.  Bd,  uL  p.  368. 


The  disproportionate  frequency  of  mobility  of  the  kidney  in 
the  female  sex,  and  on  the  right  side  of  the  body,  indieatcs 
thut  ti^ht  lacing  is  jjrobably  not  without  eileet  iu  dislodging 
the  kidney  and  rcnderin*^  it  mnvdble.  Cmvciliiier  remarks : — •*  I 
have  often  observed,  in  women  who  wore  tii,'ht  stays,  the  right 
kidney  to  lie  sometimes  in  the  ri^ht  iliac  fonsa,  sometimes  in 
front  of  tlie  sacro-iliac  Bynchoudrosis,  sometimes  even  in  front 
of  the  vertebral  column,  at  the  level  of  the  adherent  border  of 
the  mc&cntery,  in  the  substance  of  which  it  was  placed.  The 
kidney,  thus  uocidentally  displaced,  enjoys  a  certain  mobility. 
Thi8  displacement  of  the  kidney  arises,  when  the  i>ressurc, 
exercised  on  the  liver  by  the  stays,  dislodges  the  ri*;iit  kidney 
from  the  kind  of  niche  which  it  occupies  on  the  under  surfiioe 
of  this  organ, 

"  If  the  left  kidney  is  not  so  frequently  displaced  as  the 
rijrht,  that  is  owing  to  the  fact  that  the  left  hypochondrium, 
occupied  by  the  spleen  and  the  great  end  of  the  stoniach,  be^irs 
the  i>ressare  of  the  stays  with  much  more  impunity  than  the 
right."    (Cruvfi'lAier,  Deacriptivp.  Anai,^  vol.  iii.) 

Rapid  emaciation  in  obese  persons,  and  the  removal  of  the  cap- 
sule of  adipose  tissue  which  naturally  invests  the  kidney,  seem,  in 
some  instances,  to  have  fuvornvd  or  det<.'nuijaed  the  mobility  of 
the  organ.  Oppolzer  states,  that  in  the  cases  which  ho  had  an  op- 
|>ortiinity  of  examining  the  paticnte  d^ing  of  some  other  disease, 
there  had  always  been  observable,  a  deficiency  of  the  cushion 
of  fat  fllwnt  the  kidney.  In  a  case  dissected  by  Mr.  J.  Adorns, 
"the  only  i>ecu]iarity  remarkable  was,  that  the  kidney  appeared 
bound  down  in  its  situation  more  loosely  than  usual,  and  the 
old  lady,  from  having  been  very  fat,  had  become  somewhat 
thinner,  and  her  integuments  appeared  very  lax  throughout." 
{MfcL  Tims  and  Om.y  1857,  i.,  p.  6510 

Raver  menlions  a  ca«c  in  which  it  appearetl  probable,  that 
the  kidney  was  dragged  down,  or  at  least  Idl  Ircc  to  descend 
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ftDm  it*  own  weifrht,  in  consequence  of  displacement  of  the 
peritonoum,  from  u  liumia  of  the  ciecum. 

The  coincidence  of  hydronepbrofiis  in  bo  man/  as  three,  if 
not  four,  caaeSf  can  scarcely  be  regarded  as  accidental.  The 
pressure  of  the  distended  pelvis,  and  the  increased  wciglit  of 
the  organ,  had  probably  an  important  iiiBuencc  in  dragging 
the  kidney  from  its  natural  situation. 

Becqnet  has  proposed  a  somewhat  novel  theory  for  the 
production  of  movable  kidneys  in  women.  In  the  casM 
encountered  by  him,  there  was  a  striking  coincidence  of  time, 
between  the  displacement  of  the  kidney,  and  the  menstrual 
period  ;  and  he  was  led  to  believe,  that  the  kidney  became 
congested  and  tumefied  at  these  periods,  and  that  displacement 
was  the  eoiiseqnencc  of  its  increased  vohnnc  and  weight.  Ho 
thus  explains  himself: — "On  the  breaking  forth  of  the 
menstrual  flu^c,  the  kidncjrs  are  associated  in  the  congestion  of 
the  generative  organs,  and  become  swelled.  This  fact,  lees 
rare  doubtless  than  is  usually  supjtosal,  jwrhaps  even  physio- 
logical, does  it  not  explain  the  renal  pain  so  oflen  felt  at  the 
menstrual  periods,  especially  in  women  who  are  subject  to 
dysmenorrhagia  ?  " 

"Thus  swelled  and  rendered  heavier,  the  kidn(*y,  and  es- 
pecially the  rifjht  kidney,  strains  the  feeble  att-achments  which 
retain  its,  and  tends  to  start  out  of  its  place.  Soon  tlie  conges- 
tion sulfides,  and  the  organ  returns  to  its  original  position  ; 
a  second  congestion  displaces  it  further ;  and  a  third  further 
still :  the  kidney,  becoming  each  time  heavier  from  the  incom- 
pleteness of  the  resolution,  comes  to  occupy  a  lower  position  i 
and  thus  gradually,  and  at  length,  but  not  without  suffering, 
breaks  loose,  and  floats  in  the  abdominal  cavity."  (Arch.  Q4n, 
1865,  i.  p.  21.) 

But  although,  in  a  majority  of  the  cases,  mobility  of  the 
kidney  appears  to  have  been  acquired  from  some  accident  or 
circumstance  arising  in  the  course  of  life,  there  are  instAucee 
in  which  a  congenita!  anomaly  in  the  anatomical  connection* 
of  the  gland  has  evidently  operated  to  favour  its  production. 
In  two  cases,*  tlie  perttoneiun  was  found  reflected  over  the 

*  Dr.  PricfltlpT^'i  cue— Med.  Timei  ftud  Qas.,  1857,  i.  SOS  ;  jiuJ  GlAnTt 
flue— cited  bj  Bftjur,  I,  c,  iii,  p.  7»3, 
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posterior,  as  well  aa  the  anterior,  surface  of  the  kidney,  so  as  to 
enclose  it  within  a  fold  of  iKjriLoneuiu,  or  meso-nephion,  which 
permitted  the  organ  very  considerable  motion  in  the  abdomen. 
Mr.  Durham  examined  the  body  of  a  woman,  aged  84,  in  which 
the  left  kidney  was  very  movable.  He]  found  the  descending 
colon  mucli  nearer  the  middle  line  than  usual,  and,  instead  of 
forming  the  sigmoid  fleximi  in  the  left  iliac  fossa,  it  turacd 
across  the  lumbar  vertebrae,  and  passed  down  into  the  pehis  on 
the  right  side  of  the  sacrum.  It  was  manifest  that  the  mobility 
of  the  kidney  iu  this  instant-'c  depeudeil,  in  great  measure,  on  the 
abnormal  arrangement  of  the  peritoneum,  necessarily  associated 
with  the  malposition  of  the  colon.  So  far,  therefore,  it  must 
be  regarded  as  congenital.  When  traced  from  the  side  of  the 
vertebnd  column,  the  peritoneum,  instead  of  passing  over  the 
anterior  surface  of  the  kidney,  only  just  touched  the  lower  part 
of  its  inner  border,  and  then,  having  formed  the  descending 
meso-colon,  again  touched  its  outer  border.  The  lesser  sac  of 
ihe  jjeritoneum  also,  instead  of  being  confined  to  its  ordinary 
limits,  passed  so  far  to  the  left  as  to  cover  the  posterior  surface 
of  the  spleen,  and  so  far  downwards  as  to  touch,  and  be  reflected 
from,  the  upi>er  border  of  the  kidney.  Thus  there  was  no  dis- 
tinct meso-nephron  ;  but  the  kidney,  instead  of  being  6Up|)ortcd 
and  kepi  down  by  a  single  layer  of  peritoneum,  was  left  free  to 
more  between  and  beneath  three  diverging  layers.  Upon  dis- 
section it  was  furtlier  found,  that  there  was  scarcely  any  fat  in 
the  lumbar  region,  but  a  quantity  of  veiy  loose  areolar  tissue. 
(Guy's  Hosp.  Rep.  1860.) 

The  fiiaffnosia  of  movable  kidneys  is  cliiefly  imjiortant,  from 
the  risk  of  confounding  an  ailment  wliich  is  comftaratively 
trifling,  with  some  graver  disease.  In  a  considerable  nnmber 
of  instances,  the  aRection  was  long  mlstflkcn  by  the  patient  and 
his  medical  attendants  for  a  tumour  within  the  abdomen  ;  and 
the  patient  was  suhjcct^id,  in  addition  to  the  alarm  which  such 
a  notion  necessarily  engendered,  to  heroic  and  exhauijting  or 
troublesome  plans  of  treatment.  The  diagnosis  is  indeed  gene- 
rally easy  ;  and  the  errors  committed  have  arisen,  from  the 
possibility  of  this  condition  not  having  been  present  to  the 
mind  of  the  practitioner,  rather  than  from  the  inherent  obscu- 
rity of  the  case. 
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MOVABLE  KIDNEYS. 


A  movable  tumonr  haring  the  size  and  shape  of  the  kidner, 
or  api>n:»aching  thereto,  ia  found  on  either  side  of  the  abdomeni 
generally  in  the  hypochondriac  region  ;  it  can  be  pushed  into 
the  lumbar  Kpace,  and  again  ont  of  it,  at  will,  by  the  thumb 
and  fingers.  Whi.'n  the  corresponding  loin  is  eiamined,  the 
absence  of  the  kidney  from  its  usual  place  is  rendered  evident, 
by  the  flattening  or  hollowing  of  the  part,  and  by  the  tym- 
pauitic  note  yielded  on  percussion.  It  is  only  in  very  obeee 
indiinduals,  and  in  cases  where  the  diitplaccment  and  mobility 
are  slight,  that  any  difl&culty  can  arise.  It  must  be  remembered^ 
that  the  displaced  organ  sometimes  contracts  adhesions  in  its 
new  position,  and  thereby  loses,  partly  or  wholly,  itfi  freedom  of 
movement. 

Trmtmmi. — Persons  with  movable  kidneys  do  not>  osnallv, 
suffer  serious  inconvenience  therefrom  ;  and  the  affection  gene- 
rally persists  without  much  change  for  an  indefinite  period.  The 
dragging  scnsationfi  in  the  abdomen  were,  in  most  of  the  cases, 
relieved  by  wearing  a  tight  elastic  bandage  round  the  loins  ;  in 
other  cases  no  benefit  was  ex]>erienced  from  tiiis  treatment.  If 
there  be  omcmia,  or  other  disorder  of  health,  the  removal  of  this 
by  appropriate  remedies  is  of  course  to  be  attempted.  Restora- 
tion of  the  tone  of  the  abdominal  muscles,  which,  in  moat  cases, 
are  relaxed  and  flaccid,  is  probably  the  most  efl'ective  motins  of 
reducing  to  a  minimum  the  inconveniences  which  attend  on 
mobility  of  the  kidneys.  To  this  end,  fermginoos  and  other 
tonics,  and  shower  baths,  with  avoidanc-e  of  fatiguing  exercise, 
eeem  to  be  the  means  best  adapted.  A  curious  case  is  reconled 
by  Dr.  Hare,  in  which  the  mobility  of  the  kidneys  was  markedly 
diminished  after  two  pn^anciea ;  the  steady  pressure  of  the 
grarid  uterus  having  apparently  acted  as  a  mechanical  support 
to  the  dislodged  organs. 

In  cases,  like  those  described  by  Beajuet^  in  which  the  dis- 
placement is  accompanied  with  violent  paroxysmal  pains  in  the 
loins,  and  coincidence  of  the  menstrual  flux,  complete  repo«6 
ahonld  be  prescribed  during  the  attacks,  imd  hot  poolticcs,  or 
even  leeches,  applied  to  the  seat  of  pain.  In  the  iutcrvulsof 
the  paroxvKms  Becquet  recommends  the  employment  of  hydn>- 
therapeutic  means. 

The  reguhitioa  of  the  bowels  is  a  point  to  be  carofolly  «t» 
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tended  to.  Aocnmulution  of  fjccal  matter  iu  the  large  intes- 
tines invariably  aggravatcB  the  inconvenicnccH  of  movable 
kidiiejK.  Tight  lacing  and  all  violent  modes  of  exercise 
(equitation,  dancing)  should  of  course  be  strictly  forbidden. 

II.-ANOIUUES  OF  FORM. 

Deviations  from  the  normal  shape  of  the  kidneys  may  exist 
congenitally,  or  be  })Poduc'cd  in  after  life  by  the  pressure  of 
tumours  or  of  enlargements  of  the  neighbouring  organs.  Some 
of  these  malformations  have  been  already  noticed,  in  treating 
of  fixed  mi.splacemeuU  of  the  kidney. 

The  lobulated  chai-acter  of  the  gland,  which  is  natural  to  it  in 
the  foetal  state,  sometimes  persists  more  or  less  throughout  life. 
Sometimes  one  kidney  is  twice  or  thrice  as  large  tm  its  fellow, 
although  Iwtli  may  be  perfectly  healthy — au  anomaly  probably 
due  to  deficient  development  of  one  renal  artery. 

The  pelvis  of  the  kidney,  and  the  ureter,  sometimes  present 
curious  anomalies.  Mr.  H.  Thompson  encountered  a  kidney 
with  two  i)elvcs,  which  united  into  a  single  ureter  about  an  inch 
below  their  necks  (Path.  Soc.  Trans,  vi.  267).  In  a  case  re- 
corded by  Mr.  Wood  (Ibid.  vii.  201),  the  left  kidney  had  two 
ureters,  which  continued  distinct  until  within  an  inch  of  the 
bladder,  The  right  kidney  of  the  same  patient  had,  in  addition 
to  a  ureter  which  catered  the  bladder  at  the  usual  place,  an 
aberrant  ureter,  connected  with  a  dilatation  (partial  hydrone- 
phrosis) at  the  upper  extremity  of  the  kidney  ;  this  aberrant; 
dnct  was  ae  thick  as  a  goose-quill,  sacculated,  and  opened  into 
the  bladder  close  to  the  exit  of  the  urethra. 

Horse-shoe  kitlnei/, — The  most  common  deviation  from  tlie 
normal  shape  of  the  kidney,  consists  in  the  fusion  of  the  two 
organs  into  one,  by  an  intermediate  transverse  portion,  or  isth- 
mus, which  connects  their  lower  ends  across  the  spine,  so  as  to 
form  a  crescent  or  horse-shoe.  Fig.  GO  representfl  a  s|)ecimea 
which  1  removed  some  years  ago,  from  the  body  of  a  patient 
who  died  of  phthisis  in  the  Royal  Infirmar}'.  Tlie  two  halves 
of  a  horse-flhou  kidney  are  usually  complete  and  perfect  in 
themselves,  and  posBoss  each  a  separate  pelvis  and  ureter.  The 
transverse  portion  is  generally  composed  of  proper  secreting 

I.  L  2 


510 


ANOMALIES  OF  NUMIIEK. 


structure  ;  but  sometimes  it  consifits  merely  of  oondcnsed 
fibrooa  tissue.  The  concavity  of  the  crescent  is  always  directed 
upwaithi ;  aud  the  uretei's  generally  descend  in  front  of  the 
tranBverso  portion— but  Bometimes,  according  to  Wilke,  behind 
it.  In  a  drawing  possessed  by  my  colleague,  Dr.  Renaud,  the 
two  ureters  of  a  horac-shoe  kidney  are  Been  to  croaa  each  other 
on  their  way  to  the  bladder.  The  artcnal  supply  of  a  horse- 
shoe kidney  always  presents  some  departure  from  the  ordinaiy 
distribution. 


4 


Pm.  00.   Hone^oe  kidney. 

This  deformity  does  not  occasion  any  derangement  in 
secretion  of  urine,  pronded  the  organ  remain  lieaUhy.  Rayer 
reminds  practical  men,  that  in  thin  persons,  with  flaccid  bellies, 
the  transverse  jwrtion  of  a  horse-shoe  kidney  may  give  the  feel 
of  a  morbid  growth  in  the  abdomen  ;  und  ihat  suppuration 
and  dilatation  of  the  pelris  of  such  a  kidney  may  occasion  a 
tnmonr,  which,  from  its  central  position  near  the  spine,  wonid 
lead  an  observer  away  from  the  idea  of  pyonephrosis,  nnlen 
the  possibility  of  this  deformity  were  borne  in  mind. 


in.— ANOMALIES  OF  NUMBER. 

liaycr  cites  a  number  of  instances  in  which  there  existed, 
one  or  two  supernumerary  kidneys,  each  >nth  its  fiepsnie 
excretory  duct.  The  same  author  cites  examples  of  still-boEni 
infants,  presenting  a  complete  absence  of  both  kidneys,  together 
with  the  ureters  and  bladder.  Jn  acephalous  monsters  tbii 
abnormity  appears  to  be  not  uncommon. 


SOLITART  KIDXET. 
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Solitary  kidney.  —  The  abscace  of  one    kidney  W   been 

spcatedU'  observed  in  the  bodies  of  pereons,  who  presented  no 

lerangement  of  the  urinary  function  during  life.     The  existing 

rgan,  in  snch  cases,  is  always  hj^pertrophicd ;  and  so  long  as  it 

jmains  healthy,  the  secretion  of  urine  is  carried  on  without 

appreciable  defect.    But  if  the  Bolitary  kidney  become  inllamed, 

or  \U  excretory  duct  obfitmctcd  by  the  impiicLion  of  a  calculus, 

or  the  pressure  of  a  tumour,  alarming  symptoms  speedily  make 

their  appearance,  accompanied  with  i)artial  or  total  suppression 

of  urine,  ending  in  fatal  urscmia. 

Of  fourteen  cases  of  solitary  kidney  collated  by  Mosler,* 
death  was  caused  in  nine,  by  the  impaction  of  a  calculus  in  the 
nreter.  In  the  remainder,  death  resulted  from  Tarious  causes — 
inflammation  of  the  kidney,  pressure  of  a  cancerous  tumour  on 
tlie  ureter,  impeded  flow  of  urine  from  congenitjil  phymoais. 
Three-fourths  of  the  cases  were  males.  The  two  BJde^i  were 
aflected  with  almost  equal  frequency.  One  was  a  male  infant 
seven  days  old  ;  another  a  girl  of  fifteen  years ;  moat  of  the 
cases  had  attained  middle  age — the  oldest  was  six^.  In  twelve 
of  the  cases,  the  defect  was  congenital  ;  in  two,  it  bad  been 
acquired  later  in  life  through  dostmction  of  the  opposite  organ. 
The  renal  vessels  and  the  ureter  of  the  defective  side  were 
always  absent  in  the  congenital  cases.  Tlie  corresi>onding 
supra-renal  capsule  was  likewise  generally  wanting  when  the 
defect  was  congenital-f 


*  ArchiTd.  Heilk.  ISSS,  p.  200. 

t  In  ftdditioB  to  Ui«  cuei  collected  fagr  lUjer  and  llotlor,  ili«  fullowing 
nunplMof  MliUr;  kidney  majr  be  refcmd  to: — Oarrod— Lnnoei,  19^3,  ii. 
p.  724;  Ogle— Fvth.  Soo.  Tnni.  1851-2,  p.  382;  SjdDej  Joues-lbid., 
ToL  -riii.  p.  279  ;  ftturchisoa— Ibid.,  toL  x.  p.  190  ;  HiUier— lUd.,  t»1.  xv. 
p.  46, 
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Albamen  in  tbe  nriae,  117 
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—  prognosis  of,  304 

—  tr«alm«&t  o^  800 


Calcolns,  urinary,  209 

—  g«ncral  etiology  of^  209 
Calrali,  urinary,  212 
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--     trCAtmeutof,  159             _^^H 

^^^^^^              —     tre&ttncDt  of,  4&4 

Diabetes  insipidus  with  minute  tfn^^H 

^H^                Caocer    of    tbe     kidney— lecondary, 

of  sugar,  I  til                                   B 

^H                           456 

Diabetes  mellttus,  162                 ^^^^ 

^H                 Caneerona  matter  in  nrloe,  107 

—    etiology  of,  164                ^^^^ 

^^M                  Carbonate  of  liiue  in  urine,  71 

—     ■yntptotns  »f,  168               ^^^H 

^H                OarboDJito  of  line  calculi,  2'il 

—    coafBe,  daration,  tenninxtioBV 

^H                  Caataof  tobet,  88 

of.  174                                            ■ 

l^^m                    —    clinical  sigDificanoe  oi^  93 

—    oomplieations  of,  1 75                 ■ 

^H                  CaUract^  diabetic,  176 

—     morbid  anatomy  of,  178             H 

^B                 CUorlDe  and  the  cbloridea,  72 

—    theoretical  coniitdemtuuii  on,  mt 

^H                      —    excretion  of,  72 

191                                                ■ 

^^H                    Gbyloiis  nrine,  266 

—    diagnneia  of,  I8S                       H 

^B                     —    eaMSB  of,  260 

—     prognosis  in,  386                       H 

^^L                   —    oonne  of,  259 

—     treatment  of,  188                     fl 

^^^H             —    etiology  of.  267 

Diabetes,  artificial,  184                ^^1 

^^^H            ~    patboloxT  oC  207 

Diabetes,  internjittent,  205          ^^H 

^^^^"             —    treatment  of;  271 

Diabetes,  milder  t>-pefl  of,  203     ^^ 

^^r                  Colonr  of  tb«  urine,  11 

Diabetic  cataract,  176 

^H                   Golic,  nephritic,  403 

Diabetic  amblyopia,  176 

^^1                  Coma,  UFKinle,  350 

Distonia  h»matobium,  493 

^^H                   CompoeitioD  of  the  nrine,  2 

Dropsy  of  the  kidney— SM  hjdmt- 

^H                 Concretions  in  the  kidnBys,  402 

phrocia. 

^^^                      —     in  Dew'))orn  infanU,  402 

^^^^^           —    symptonia  of,  403 

^^^^^H            —     dia^I)o•il        404 

Earthy  phosphates,  deposits  o^  65 

^^^^F            —     trCAttntint  of,  40fi 

Echioococci — stt  hydatids. 

^^r                CoDgestioD  <if  tbe  kidoeyi,  273 

Kchunpsia— urine  in,  237 

i^K^                     —     active,  'il6 

Embolism,  renal,  379 

^^L                 —    pataive,  281 

Entosoa  in  ibe  kidneys,  473 

^^^^B                —    connection  of  vith  pregnancy 

Epiikeliom  in  uriae,  extra-renal,  35 

^^^P                       and  eclampaia,  287 

—               renal.  88 

^^H                 CoDfervoid    groirtlui    in    tb«    urine, 

Examination  of  tbe  uriite,  4 

I^B                         113 

Bxtraneoiu  matten  in  urine,  tf    ^^ 

'J^^m                   CoomlHiooa,  pnerperal,  nrine  to,  287 

BzinotiTes  of  the  urine,  %          ^^| 

^^B                   CoDTaUioua,  unumic,  340 

^^^H 

^B                 Creatine  and  creatinine^  62,  359 

^^^H 

^^B                Cystine  in  nrine,  54 

Patty  concretions,  219                 ^^^H 

^H                (^inc  cnlcuU,  218 

Fatty  matters  in  nrine,  93          ^^^H 

^^M                    —     aolvvnt  treatment  of,  254 

Pcblinc'H  sQiriir  Imt,  133                ^^^| 

^H                Cxstfl  in  the  kidney,  321,  425 

Fermentation,  acid  urinary.  0       ^^^H 

^^m                Cyitic  degeneraiiun  of  the  ludneya,  425 

—            amrooniacal,  10. 28       V 

^^B                     —    congenital,  426 

Fermentation— leatfursugar.  130,  UO  H 

^^k                   —    in  adults,  423 

Fibro-fatty  tumours  of  the  kidney,  459  fl 

HHHEU 

^^M 

JJfDEJC. 

^^B 

Food,  effect  of  on  the  arioe,  18 

Kieeteine,  94                                                ^^M 

Pong!  in  tlie  mine,  113 

^^^^M 

Fouble  c%Iculu(s  221 

^^^^M 

Leucine  in  nrina,  61,  A2                               ^^^H 

Liuo,  carbonate  of,  71,  221                         ^^^H 

Gan^eD«f  dinbeiio,  176 

—     phoephatee  of,  65,  221                      ^^H 

Glucoaoria— ie«  sug&r  in  the  nrine^ 

Uthatea-  Me  urates.                                    ^^^^ 

auJ  iltalit-te*. 

Litbic  acid — «c  urie  acid.                                      ^M 

Gluten  breaU,  lUl 

Lymphatic  growths  iu  the  kidney,  469           ^^M 

Gr»vcl — see  mlculus. 

Lympboua  arine,  253                                   ^^^H 

GniwUis.  IwniiiD,  of  the  kidneja,  45S 

^^^H 

Guanine,  62 

^^^H 

UuneiiA,  phoapbate  of  ammonia  and,                 ^M 

M 

Malformationa  of  th<!  kidney.  51£                 ^^^H 

HopmatinariA,  lOt) 

Uiemklaria,  07 

MaliMwitions  of  the  kidney,  .'fOl                     ^^H 

—     oUasifimtluo  of,  S9 

Misplacemeatii  of  the  kidney,  fiOl                 ^^^H 

—     endemic.  104,  4^6 

Moore'a  teat  for  ragnr,  129                         ^^^| 

—     dingnusis  of  source,  99,  103. 

MoTable  kidueye,  SOj                                     ^^H 

—     B/mptomatic,  11)3 

—     pfayaical  aigna  and  symptomK,                  ^| 

—     supplementary,  103     , 

506                                                               M 

—     renal,  99 

—     caaea  of;  507,  610                            ^^H 

—     in  cancer  ^.f  tb«  kidney,  443 

—    etiology  of,  509                                 ^^H 

—    treatment  of,  101 

—    diagnoeiB  of,  513                             ^^^^^H 

—     fromriiplureof  the  kidney,  100 

—    treatment  of,  514                             ^^^1 

Hepatiiie.  151 

Mould  fungua  in  urioe,  114                           ^^^^| 

Hurae-8hu«  kidney,  515 

^^^^^1 

Hydacidi)  in  llie  kijney,  473 

^^^H 

—     natural  liifitory  of,  474 

Nephritic  colic,  403                                                V 

—     morbid  aiiiiU<Diy  of,  478 

Kephritia— jre  Bright*!  diaeaae,  and           ^^H 

—    caaes  of,  48il,  4Sfi 

oongestloo.                                         ^^^H 

—    lyinptonia  of,  482 

^^^^H 

—    ctioh'gy  of.  489 

^^^^1 

—     diaKouflis  of,  41'0 

Oil— ive  fatty  matters  in  the  urine             ^^^^| 

—     tr«alru*nt  of.  491 

Optical  sacch&rimetry,  H3                            ^^^^| 

Hydatida  Toidod  witb  ibcorine,  477 

Organic  depoaila,  32,  83                                ^^^H 

HydroiMpbrosis,  407 

Osaeouj  growlba  in  the  kidney,  458             ^^^^| 

—    morbid  anatomy  of,  408 

Oaiification  in  the  kidneya,  3B4                    ^^^^| 

—     etiol'pyof,  413 

Oxalate  of  lime,  dcpositi  of,  46                  ^^^H 

—     •yuipUiii!*  r.f.  417 

—     clinical  aigniticanco  of^  40                 ^^^H 

—     teruiiita'/iun«  of,  418 

—     trealQieni  of,  53                               ^^^^| 

~     diagooiu)  of,  420 

OxaUte  of  liiiK-  ciilculi,  217                          ^^^H 

—     t»atment  of,  421 

—     si'Ufiiii  trentuitint  of,  254                  ^^^H 

Eydrorvoal  diitenaioa— •««  hydrone- 

Oxalic  diatheaia,  49                                        ^^H 

pbn««iH. 

Oxalorio,  49                                                 ^^H 

Bypoxnutkiue,  62 

^^H 

Paraaitts  in  the  kidney.  473                         ^^^| 

IrapnritiM  in  the  urine,  6 

PenleiUom  gUuoum.  114                           ^^^H 

Indican,  13 

FenUatoma  dwticuJAtum,  499                     ^^^H 

Indigo,  13 

Fbo«pbat«M,  earthy  tn  the  unne,  65            ^^^B 

Inorganic  dep-Juita  in  orioet  32,  88 

—    aniorpbouii,  66                                  ^^^H 

—     crystallized,  66                                    ^^^^| 

—    8t4!llar.                                              ^^^1 

Jaundice,  urine  in,  14 

• 
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^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 
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PkoiphfttM.  mmonUcomigiHiAn,  99 

Stronityla*  iti^aa,  403                   ^^M 

—    Meoftdanr.  221 

Stractare  ot  the  kidawy— uUkJ^H 

—  miiea.  aai 

Suffu  in  the  arioe  («rr  al»  diabte^ 

Phnvphatic  c^culi.  231 
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—     U«U  for  (quafititativ«K  137 
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-i    etioic^    wriiftnaiir*  04   ItX 

PboNpboras,  exoHiock  of.  72 

162 

PigmenU  oTUie  urioe,  IS 

—    elaMift<»ll«i«rcM»of.  162 

Piffmeatary  pirtiolce  in  the  vriae.  83 

—    phyuolod«al  whiiIiiiIJibiib, 

Poljrdipou^  145 

181 

PoljurU,  145 

Sngar.  fomuUoD  of  m  the  Ilr«r.  tH 

Prtgokttcy,  4  caiiie  of  Bright'*  dJaeue, 

Sugar  fnngui  io  tlie  nnite,  1 15 

289 

Sulpbnric  acid  and  the  sulphato^  71 

Pngnwcy.  nrine  in,  94,  237 

Sul[jbar,  excretion  of,  72 

Prmtotie  nlcuU,  224 

SuppunlioQ  in  tbti  kidney,  375 

Faerpenl  ectsmpsia,  nritie  iu,  237 

^^H 

Puralont  cuta  in  iheorinft,  92— aot«, 
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375 

Toral»  taurine,  114 

Pai  io  nrine,  05 

Tniminer**  lest  for  ragar,  131 
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460 
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